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for High Q Inductors... 


For Maximum Stability 


Permalloy Dust Toroids 


The UTC type HQ permalloy dust toroids are ideal 
for all audio, carrier and supersonic applications. 
HQA coils have Q over 100 at 5,000 cycles .. . HQ8 
coils Q over 200 at 4,000 cycles ... HQC coils Q over 
200 at 30KC .... HQD coils Q over 200 at 60 KC. The fa... "pgell 
toroid dust core provides very low hum pickup... VE" Dia. x 175" High. 
excellent stability with voltage change . . . negligible 
inductance change with temperature, etc. Precision 
adjusted to 1% tolerance. 
Inducterce Net Inductance Net 
Value Type No. Price Value Type No. Price 
mhy. HQA-1 $7.00 70 .  HQB-3 $16.00 
mhy. HQA-2 7.00 .  HQB-4 17.00 
mhy. HQA-3 7.50 , , HQB-5 17.00 
mhy. HQA-4 7.50 5 HQB-6 18.00 
mhy. HQA-5 8.00 ; HQ8-7 19.00 
mhy. HQA-6 8.00 y HQB-8 20.00 HQB ‘ 
mhy. HQA-7 9.00 7 HQB-9 21.00 2%" Lx 1%" W. x 2% 


mbhy. HQA-3 9.00 ° HQB-10 22.00 
mhy. HQA-9 10.00 * HQB-11 23.00 
° HQA-10 10.00 m HQR-12 24.00 
5 HQA-11 10.00 ° HQC-1 13.00 
° HQA-12 11.00 ‘ ° HQC-2 13.00 
° HQA-13 11.00 . HQC-3 13.00 
. HQA-14 13.00 ° HQC-4 13.00 


HQA-15 14.00 . HQC-5 13.00 

HQA-16 15.00 : . HQD-1 15.09 UNCASED TOROIDS 
HQA-17 16.00 . HQD-2 15.00 (Deduct $1.50 
HQA-18 17.00 : ; HQD-3 15.00 fer uncased units) 
HQB-1 16.00 : HQD-4 15.00 

HQB-2 16.00 : HQD-5 15.00 


e 
Sub-Ouncer Permalloy Dust Toroids... 
Weight 2 ounce uncased. HQE coils have characteristics 
similar to HQA, C, and D coils with little reduction in Q 
considering minute size. 


For Maximum Flexibility... 
The VIC Variable Inductor 


The set screw on VIC units permits positive adjust- 
ment of inductance to plus 90% minus 50% from 
rated value. Revolutionary approach for tuned audio 
circuits. Q and L vs. screw adjustment for a typical 
coil are illustrated. 


Type Mean List Type 
Hys. Price 


V.C-1 0085 $11.00. viC-12 

ViC-2 013 11.00 VIC-13 

VIC-3 021 11.00 | VIC-14 

VIC-4 034 11.00 | VIC-15 

VIC-5 053 11.00 | VIC-16 

VIC-6 11.00 | VIC-17 

VIC-7 14.00 | VIC-18 

VIC-8 14.00 | VIC-19 

VIC-9 14.00 | VIC-20 ‘ : re 
VIC-10 14.00 | VIC-21 WH" La We" We x Va’ H 
VIC-11 14.00 | ViC.22 
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TAPE RECORDING BROADCAST 

Engineer Ed Starr of KECA, Hollywood, starts up Ampex equipment following an announcement (see p 118) 
BASIC RESEARCH PROJECTS UNDER ONR CONTRACTS, by Karl R. Spangenberg and Walter E. Greene... . 

Details of current ONR programs of fundamental electronic research at 19 universities 
MINIMIZING TELEVISION INTERFERENCE by P. S. Rand 

Suggestions for improving reception with existing receivers and design data for future sets based on experimental results 
AUDIO SMOKE ALARM, by Earle L. Kent 

Produces signal when permissible smoke density is exceeded 
CITIZENS RADIO REPORT 

Most of the people on the air use modified surplus BC645 transponders 
LETTER READING MACHINE, by V. K. Zworykin, L. E. Flory and W. S. Pike 

Experimental device for the blind can be modified to interpret symbols representing phonetics, codes, or business statistics 
es eget by B. B. Bauer 

gning and positioning p 

TestTING ret by K. Lehovec 

Simple two-pentode test circuit gives all required a-c and d-c currents and voltages quickly and conveniently 
ADJACENT-CHANNEL OPERATION OF MOBILE EQUIPMENT, by D. E. Noble 

New techniques reduce interchannel interference to a practical minimum 
LOW-FREQUENCY DISCRIMINATOR, by Harry M. Crain 

Resistance-capacitance circuit replaces inductance discriminator at low frequencies 
CATHODE-COMPENSATED VIDEO AMPLIFICATION—Part 1, by A. B. Bereskin 

New television circuit technique gives simplicity, lower cost, greater frequency range and other advantages 
SPARK-PLUG TESTER, by Craig Walsh and A. L. Livera 

Triggered thyratron circuit provides high-voltage power supply 
VECTOR YOLTAGE INDICATOR, by Peter G. Sulzer 

A complex quantity is presented on the screen of a cathode-ray tube 
STANDARD FOR WAVEGUIDES, by W. H. Fenn 

Dimensions, tolerance and frequency range established by RMA 
ATTENUATION IN WAVEGUIDES, by Henry Lisman 

Chart of power-handling capabilities and attenuation in the TE.. mode 
CATHODE-FOLLOWER BANDWIDTH, by Melvin B. Kline 

Nomograph relates output resistance and capacitance with frequency at which bandwidth is 3 db down 
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MARTON helps TECHNOLOGY INSTRUMENT 








. measure 
Phase Difference 





Type 320-A (electronic) Phase Meter by Technology Instrument Cor- 
poration is the first commercially available instrument for the direct 
measurement of Phase Angle as an independent quantity at audio and 
supersonic frequencies. Important fields of application are: Audio Facili- 
ties, Supersonics, Servomechanisms, Geophysics, Acoustics, Aerial Navi- 


gation, Electric Power Transformation and Signaling. 


To make this instrument practical, T. I. C. had to have a special meter 


with special characteristics whirh would integrate extreme low fre- 





quency pulses and eliminate needle flutter. Other requirements included 
critical accuracy, an exceptionally long scale, readability, reliability, free- 
dom from bearing failure, protection from heavy overloads and long 
life. By working in closest cooperation with Marion engineers and using 
all of Marion’s extensive meter making experience and facilities a satis- 


factory type was finally developed. 


When you need special- or general-purpose instruments for electrical or 
electronic measuring get in touch with us, Here at Marion we have solved 
many a complicated meter problem. We would appreciate the chance to 


help solve yours. 


MARION ELECTRICAL INSTRUMENT COMPANY 


NE W Le ee a | 
Export Division, 458 Broadway, New York 13, U.S. A Cables MORHANEX 


IM CAMADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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ERFORMANCE-ENGINEERED at Electronics 

Park, the General Electric Focus Coil is 
now being used by many leading television 
manufacturers. The reason for this wide- 
spread adoption of the G-E Focus Coil by 
design engineers is best explained by the 
following equation: 


PEM = ?R =,109? x 247 = 2.93 watts 
PEM—PM = ?R =.029? x 960 = 0.81 watts 
Power Saving = 2.12 watts 


In addition to its low current requirements 
(which permit the use of lower-priced power 
supplies) the G-E focus coil is small, compact- 
and light in weight. These features provide 
additional space which TV set designers can 
use to advantage. 





For complete information on the G-E Focus 
Coil and other television components, write: 
General Electric Company, Electronics Park, 
Syracuse, New York. 


*Permanent Magnet—Electro-Magnet. 


You con put yout fidence vn — 
GENERAL @@ ELECTRIC 
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1. Low intermodulation distortion 


Naturally, the Western Electric 109 Type 
Reproducer Group gives you extremely low 
harmonic distortion. But here’s a still more 
important point—its advanced design prac- 
tically eliminates intermodulation distortion. 
Intermodulation distortion is one of the 
important factors that cause the “fuzziness” 
so often heard in the reproduction of the higher 
frequencies. Tests prove that the moving coil 
principle of reproduction, used in the 9 Type 
Reproducer, introduces far less intermodu- 
lation distortion than other currently used 
methods. That’s one reason why the 109 gives 
exceptionally “clean” reproduction! 


2. Wide, uniform frequency response 


The combination of the 9 Type Reproducer 
and the equalizer used in the 109 Group is 
carefully designed for uniform frequency re- 
sponse—and this 7-position equalizer permits 
correction for any of the more commonly used 
recording characteristics. With the 109 Group, 
you can match within close tolerances all 
vertical and most lateral transcriptions and 
90% of phonograph records. 

The 109 Type Reproducer Group is 
available from stock — place your order with 
your local Graybar Representative, or write 
Graybar Electric Company, 420 Lexington 


Avenue, New York 17, N. Y: 


— QUALITY COUNTS — 


di | 

Immediate replacements on 9 Type Reproducers 
If your 9 Type Reproducer needs repairs, send it to 
your Graybar District Warehouse — you can get a 
factory-rebuilt replacement immediately from stock. 


Western Electric 


DISTRIBUTORS: IN THE U.S. A.— 
Graybar Electric Co. IN CANADA 


~Northern Electric Co., Ltd, 
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ACCURATE TEST VOLTAGES 


1/2 cps to 50 ke 


Person-to-Person Help With 
Your Measuring Problems 


Almost anywhere in America, -hp- field 
representatives can give you personal 
help with your measuring problems. 
They have complete data on -Ap- in- 
struments, their performance, servicing 
and adaptability. Call the nearest -sp- 
field representative whenever, wherever 
you need help with a measuring problem. 


BOSTON, MASSACHUSETTS 
Burlingame Associates 
270 Commonwealth Ave. 
KEnmore 6-8100 

CHICAGO 6, ILLINOIS 
Alfred Crossley & Associates 
549 W. Randolph St 
State 7444 

CLEVELAND 12, OHIO 
M. P. Odell 
1748 Northfield Avenue 
Potomac 6960 

DALLAS 5, TEXAS 
Earl W. Lipscomb 
4433 Stanford Street 
Logan 6-5097 

DENVER 10, COLORADO 
Ronald G. Bowen 
1896 So. Humboldt Street 
Spruce 9368 

DETROIT 6, MICHIGAN 
S. Sterling Company 
13331 Linwood Avenue 
TOwnsend 8-3130 

FORT MYERS, FLORIDA 
Arthur Lynch and Associates 
P. O. Box 466 
Fort Myers 1269M 

HIGH POINT, NORTH CAROLINA 
Bivins & Caldwell 
Room 807, Security Bank Building 
Phone 3672 

LOS ANGELES 46, CALIFORNIA 
Norman B. Neely Enterprises 
7422 Melrose Avenue 
Whitney 1147 

NEW YORK 7, NEW YORK 
Burlingame Associates 
11 Park Place 
Digby 9-1240 

SAN FRANCISCO 3, CALIFORNIA 
Norman B. Neely Enterprises 
954 Howard Street 
Douglas 2-2609 

TORONTO 1, CANADA 
Atlas Radio Corporation, Ltd. 
560 King Street West 
Waverley 4761 

WASHINGTON 9, D. C. 
Burlingame Associates 
2017 S. Street N. W 
Decatur 8000 
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-hp- 202B LOW-FREQUENCY OSCILLATOR 


New, wider frequency range, improved 
circuits, higher stability—those are but 
a few of the time-saving new features 
of this improved -A/p- Model 202B 
Low-Frequency Oscillator. 

This -Ap- instrument now covers the 
low-frequency, audio and supersonic 
spectra from l/, cps to 50 kc. Through- 
out this range it provides excellent 
wave form, high stability and an un- 
usual degree of accuracy. 

Like other -/p- instruments, this re- 
sistance-tuned oscillator features amaz- 
ing simplicity and speed of operation. 
Frequency is set and read directly. Fre- 
quency range is selected from 5 ranges 
by a front-panel control. No zero-set is 
required during operation. Construc- 
tion is simple yet rugged; the instru- 
ment is designed for long years of 


trouble-free operation in field or lab- 
oratory. 

The -/p- 202B Oscillator is particular- 
ly designed for the following tests: 
Vibration or stability characteristics, 
electrical simulation of mechanical 
phenomena, performance checks on 
electro-cardiograph or encephalograph 
equipment, testing geophysical pros- 
pecting equipment, checking seismo- 
gtaph response. Its versatility makes it 
adaptable for almost any operation 
where an accurate low or audio fre- 
quency source is required. 


HEWLETT-PACKARD CO. 
1875-A Page Mill Road, Palo Alto, California 
Export: FRAZAR & HANSEN 
301 Clay Street, San Francisco, California, U.S. A. 
Offices: New York, N. Y.; Los Angeles, Calif. 


SPECIFICATIONS 


Frequency Range: '/2 cps to 50 kc, 5 ranges. 
FREQUENCY 


5 to 50 cps 

50 to 500 cps 

500 to 5,000 cps 
5,000 to 50,000 cps 

Calibration Accuracy: + 2%. 

Frequency Stability: Better than +5% 
under normal conditions including warm-up 
drift. Less than =1% for power voltage 
changes of = 10%. 


Output Voltage: 10 v into 1,000 ohm re- 
sistive load over entire range. 

internal impedance: Approx. 25 ohms at 10 
cps. . 

Frequency Response: ~ 1 db, 10 to 50,000 
cps; +2 db, 1 to 50,000 cps. 

Distortion: Less than 1% total distortion, 1 
cps to 50 kc. 

Hum Voltage: Less than 0.1% of rated out- 
put voltage. 


Data subject to change without notice 

















How would you solder a wire to a 
crystal? This must be done for most 
of those wafer-thin plates of quartz 
used in electrical circuits. They play 
a big part in the myriad-channel tele- 
phone system that utilizes coaxial 


cables. 


This is how Bell Laboratories sci- 


entists solved the problem: A spot of 


paste containing silver is deposited on 
the crystal and bonded to it by oven 
heat. The crystal is then vapor-plated 
with a thin layer of silver. Then a fine 
wire is soldered to the spot by a con- 


centrated blast of hot air. The result 








is a rugged electrical connection to 
the surface of the crystal which does 
not interfere with its vibrations. 
Sealed in glass tubes, the crystals 
are precise and reliable performers in 
the telephone system. Each is a crystal 
gate to a voiceway, separating your 
conversation from the hundreds of 
others which may be using a pair of 
coaxial conductors, at the same time. 
This spot of paste, this tiny wire, 
this puff of air are among the tremen- 
dous trifles which concern Bell Tele- 
phone Laboratories in finding new 


ways to improve your telephone service 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 





ONCE AGAIN, MYCALEX 410 
GETS THE CALL... 


Leading Automobile firm specifies MYCALEX 410 
molded insulation for new dashboard lightswitch... 


é Gari ] 
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Sorry, we can’t mention names, but this is the 
insulator body for a new type of dash-board 
light-switch being manufactured of MYCALEX 
410 molded insulation for one of the leading 
lines of cars*. . .*names on request. 


It’s no great secret that automotive firms buy 
wisely and well . . . and it’s justly proud we are 
that after making exhaustive tests and com- 
parisons, this large maker of cars specified 
MYCALEX 410 molded insulation as ideal for 
the new type dash-board light-switch being 
introduced in their 1949 line. 


Again, it was proved that on long run, round 
the clock production, MYCALEX 410 insulation 
parts, molded with or without metal inserts, 
are low-cost and competitive with less-effective 
molded insulation materials. 


Again, MYCALEX 410 molded insulation dem- 
onstrated its absolute dimensional and electri- 
cal stability; low dielectric loss; high dielectric 
strength; high arc resistance; stability over wide 
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j 


‘ phonnzy 


} 4 ‘Y ad 


an S=\— Va eo 


humidity and temperature changes; resistance 
to high temperatures, moisture and oils; and 
great mechanical precision and strength. In- 
serts of common or precious metals may be 
injected in the MYCALEX 410 molding process. 


Yes, MYCALEX 410 molded insulation meets 
the most exacting requirements of high fre- 
quency applications. 


REMEMBER... 
MYCALEX 410 MOLDED INSULATION IS THE 


EXCLUSIVE FORMULATION OF MYCALEX 
CORPORATION OF AMERICA. 


We stock these 
MYCALEX 410 
Tiny Tie-In Terminals 
for 

Sub-miniature 


Transmitting Equipment 





-MYCALEX CORP. OF AMERICA a 


“Owners of ‘MYCALEX' Patents” 
Plant and General Offices, CLIFTON, N. J. 


Executive Often, 20 ROCKEFELLER PLAZA, NEW YORK 20, N.Y, | 
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Heat dissipation can he 


IRC Flat Wire 

There are 52 spe- 

cific types of IRC — Resistors 

Power Wire oO! ee 
i: oy sp - we 

Wound Resistors. 7 A nd 


Heat dissipation can be mighty tough 
... but not for IRC resistors. They are 
universally engineered for the lowest 
possible operating temperatures and 
maximum power dissipation within the 
smallest size units consistent with good 
engineering practice. 


Long experience with the widest line of 
resistor types in the industry has pro- 
vided IRC with a wealth of “know-how” 
on resistor heat dissipation. In Power 
Wire Wound Resistors for example, the 
complete range of tubular and flat types 
manufactured by IRC utilizes a special 
cement coating to attain rapid heat dis- 
sipation. This dark rough surface does 
double duty by effectively guarding the 
windings against harmful atmospheric 
moisture and corrosion. Use ‘the handy 
coupon to get complete data on proven 
advantages of IRC Power Wire Wounds. 


Adjustable types Power ratings Windings ore of 
feature the ex- from 2 to 225 highest grode ot- 


clusive IRC non- 
corrosive contact 
band. 


watts. Variety of loy wire on tough 
8 terminal types. ; ceramic forms. 





tough 
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New, ADVANCED BT Resistors obsolete present 
performance standards for fixed composition resistors. 
Extremely low operating temperature and excellent 
power dissipation in compact, light weight, fully insu- 
lated units at Ys, 2, 1 and 2 watts. These ADVANCED 
resistors meet JAN-R-1] specifications. All the facts 
are included in 12-page technical dato Bulletin B-1. 


1 | 
$ 
. 7 
3 
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Water-cooled LP Resistors vtilize high velocity 
water stream flowing in spiral path against thin 
resistance filrn. High power dissipation is made 

possible by centrifugal force holding water in 
thermal contact with resistance surface. Resistance 
. al uu” . * * 
pine Saonion pre pa. st a film less than 0.001’" thick with active length 
housing and winding core of IRC Power much less than Ya wave length at FM and tele- 
Rheostats 25 and 50 watts. Type PR vision frequencies, gives excellent frequency 
Diedcshcite: operdte “of full. rating ot characteristics. Resistance valves 35 to 1500 ohms; 
alii halldasiperatice Hes of-equivo- 15% tolerance standard; power dissipation up 
leaf ‘units, Con.bs operoted at full : to 5 K.W. ac. Bulletin F-2 gives all the facts. 
power in as low as 25% of rotation 
without appreciable difference in tem- 
perature rise. Direct contact between 
theostat- and mounting panel allows i 
rapid conduction to panel of a portion of If you have the heat put to you for 
heat dissipated. Send for Bulletin E-2. epecdly curvien ots tani euder sedister 
requirements for experimental work, 
pilot runs, etc., you'll appreciate the 
advantages of IRC’s Industrial Service Plan. This enables 
you to get 'round-the-corner service from the local stocks of 
your IRC Distributor. He’s a good man to know . . . we'll 
gladly send you his name and address. 


— 
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INTERNATIONAL RESISTANCE COMPANY 
403 N. BROAD ST., PHILA. 8, PA. 
Send me additional date on items checked below 
Power Wire Wounds (tubular ‘ Flat Power Wire Wounds 


Advanced BT Resistor Power Rheostats Water-Cooled Resistors 


Power Resistors * Voltage Dividers 
Insulated Composition Resistors + Low 
Wattage Wire Wounds * Controls 


INTERNATIONAL HF and High Voltage Resistors 
RESISTANCE COMPANY — “*"**t0r Multioliors © Brecstats 


401 M. Broad Sireet, Philadelphia 8, Pa. ; 
tn Conade: International Resistance Ce., Lid., Terente, Licensee 


Nome and address of our local IRC Distributor 


NAME 
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AER COM 


ALL-WEATHER TRANSMITTERS 
USE 


ADLAKE 
RELAYS 


For dependable service 
at ANY temperature! 


The Adlake Mercury plunger Type Relay, with its +200° 
—38.8° temperature range, is naturally suited to power con- 
trol and time delay in Aerocom’s new VH-200 all-weather 
radiotelephone transmitter. Aerocom demands depend- 
ability, and dependability in relays means Adlake. 

The mercury-to-mercury contacts in Adlake Relays 
completely eliminate failures caused by low contact pres- 
sure, contact burning, pitting, and sticking-——and the in- 
herent high surface tension of mercury gives an ideal snap 
action to the contacts. 

In addition, Adlake Relays bring these advantages to 
any relay job: 


@ Hermetically sealed contact mechanism, impervious 
to dust, dirt, and moisture. 


@ Silent and chatterless operation, producing high-fidelity 
modulation with a low noise level. 


@ Adlake armor design, which protects relays against 
outside vibration or impact. 


Whatever your relay needs, there’s an Adlake Relay to do 
the job. You'll want to see our free illustrated folder for 
full details. Write for it today: The Adams & Westlake 
Company, 1107 N. Michigan, Elkhart, Indiana. 


we Adams & Westlake comranx 


Established 1857 + ELKHART, INDIANA + NewYork « Chicago 


ALL Manufacturers of Adlake Hermetically Sealed Mer- 


mated cury Relays for Timing, Load and Control Circuits 


ABOVE—Rear view of Aerocom's Model 1 2GLX-2A, 
showing installation of Adlake Relays. Relays are 
(from left to right) Model 1200-87-5, Model 
1200-87-3, Model 1040-87-1BP, and Model 
1040-85-3. 


BELOW —The new Aerocom VH-200, all-weather 
transmitter, 
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HARDEST WORKERS ON 


NN 


—always ready for de- 
pendable service— 
minutes or hours of it! 


—need low drive, so ask 
less of your power 


supply 


~—replacements are con- 
venient to obtain... you 
can secure new tubes 
fast from your local G-E 
tube distributor 


GL-807 


Plate Plate Driving power | Power 
voltage current approx) 


a 
| Ratings (ICAS) for typical opération, Class C plate-modulated 
| 

Freq. at max 


0.15 'w 
0.4w 
0.9 w 
43 w 


Type 


| 


54 ma 

100 ma 
600 v 150 ma 
2,000 v 200 ma 


GL-813 


GENERAL ¢ 


GREATEST 


500 v 


| GL-2E26 
600 v 


FIRST AND 
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42.5 w 


YOUR COMMUNICATIONS TEAM 


GE BEAM POWER 
' TRANSMITTING TUBES 


ESIGNERS of equipment give first place to 
power economy 


General Electric 
tubes. Their low drive requirements — a char- 
acteristic of this type — pay off in less space 
needed for the driving stages of a transmitter. 
That’s Saving No. 1! And drain on the battery 
or other source of power supply is reduced ... 


Saving No. 2. 

If you operate police, taxicab, or ambulance 
radio equipment — if you maintain an airport, 
ship-to-shore, or other communications system 
— the benefits of a more compact transmitter 
and lower power consumption are matched by 
G-E tube dependability. These beam power 
types are amply proved in tough service! 

A complete line of General Electric tubes is 
available, spanning the range of outputs and 
frequencies in communications work. De- 
signers and builders of equipment, through 
their nearby G-E electronics office, may call 
on experienced G-E tube engineers to help 
select the right types for new circuits. 

Transmitter owners will find that same-day, 
often same-hour service is given by their local 
G-E distributor on tube replacements. From 
coast to coast, stocks are in readiness for your 
emergency call! Get to know your G-E tube 
distributor; he’s equipped to serve you fast... 
and well! General Electric Company, Elec- 
tronics Department, Schenectady 5, New York. 


output 
ratings 


approx 


18 w 125 mc 

60 mc 
70w / 200 mc 
300 w 30 mc 
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FR NOE MOAR 


Photo by courtesy 
N. Y. State Police 
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BIG DIFFERENCE 


INTELIN K-109) 


Aur is the secret of this greatly improved, 
noise-free, ready-made automobile lead-in. 

Federal’s new production technique of 
crimping makes important use of the very 
low dielectric constant of air to obtain the low 
capacitance of Intelin K-109. The diagram 
shows the zig-zag crimp of the conductor— 
self-supported in air by equally spaced con- 
tacts with the polyethylene tube. 

This ingenious device of introducing air in 
the cable dielectric makes it possible to shield 
Intelin K-109 and still maintain low loss and 
low capacitance. Thus, K-109 provides good 
impedance match—between antenna and re- 
ceiver. This unique combination increases 


ma, 


Offering a Unique 
Combination of Low 
Capacitance and 


Effective Shielding for 


@ PERMANENT AUTOMOTIVE LEAD-INS 
@ INTERSTAGE HF COUPLINGS 
@ HF TEST EQUIPMENT CONNECTIONS 


gain in the antenna coil for better reception 
... with improved signal-to-noise ratio. 

Crimping, moreover, gives K-109 the me- 
chanical flexibility of a buggy whip. Spring 
action of the crimp soaks up vibration—so the 
conductor won't break away from terminals. 

The same electrical and mechanical char- 
acteristics can be used to advantage wherever 
there may be HF requirements of low loss 
and low capacitance plus effective shielding. 
Already Intelin K-109 is finding applications 
in HF test equipment ... interstage HF coup- 
lings ... other vital connections in electronic 
equipment. For information and prices, write 
to Department D-813. 


Radio Corporation 











SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


research and engineering organization, of which the Federal inc Caitheah Gietake th . 
Telecommunication Laboratories, Nutley, N.J., is a unit in Canede ‘ederal Electric Manufacturing Company, Ltd, Montreal, P,Q 


KEEPING FEDERAL YEARS ANEAD...is 1T&T's world > 
Export Di e: 8 | Standard Electric Corp. 67 Broad $1, N.Y 
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SMALLER, LIGHTER, LESS EXPENSIVE 


HIGH VOLTAGE D-C CAPACITORS 


Glass-to-metal 
terminal seals 
pioneerad and 
perfected by 


NOTE THE SIZES AND RATINGS! 


Standard Vitamin Q Capacitors. Many 


special sizes and ratings also available 


DIMENSIONS 
Can Terminal 
Voltage Width Depth Height Height No. 





8000 8% 4% 6 2% 25P51 
8000 8% 4% 9% 2% 25P52 
8000 8% 4“ 13 2% 25°53 
8000 13% 4% 13% 2% 25P54 

13% 5% 12% 2% 25P55 


8% 4% 5% 3“e 25P56 
8% 4% 8% 36 25P57 
13% 4% 9% 3's 25°58 
13% 4% 13% 3“e 25P59 
13% 5% 12% 3's 25P60 


8% 4% 7% 3"“e6 25P61 
8% 4% 12% 36 25P62 
13% 5% WwW’ 36 25°63 
13% 5% 13% 3's 25P64 


8% 4% 10% 4 Me 25P65 
13% 4% 12% 4Me 25P66 
13% 5% 13% 4™%e 25P67 


13% 4% iB 4\Ve 25P68 
13% 5% 12% 4e 25P69 





tCapacitors with voltage ratings above 10 KV are recommended for upright 
mounting only. For mounting in other positions, please supply complete application 
dato for recommendation by Sprague engineers. 


Us: an ordinary capacitor rated for 
40°C. operation on a high-voltage d-c 
filtering circuit and chances are the higher 
temperatures encountered will necessi- 
tate a serious de-rating. In other words, 
you will have to buy a larger, heavier and 


These capacitors are consistently superior 
in their ability to maintain a high degree 
of capacitance-temperature stability. 
Power factor is outstandingly low over a 
wide temperature range; d-c insulation 
resistance is notably high; and a-c ripple 





costlier capacitor than you actually need. 

Standard Sprague high-voltage capaci- 
tors impregnated with Vitamin Q, how- 
ever, are rated conservatively for operation 
at 85°C. They require no de-rating up to 
this temperature. Special units can be sup- 
plied for continuous use up to 105°C. 


voltage at audio frequencies falls well 
within permissible limits. Equally impor- 
tant, Vitamin Q impregnated capacitors 
have a high safety factor at all tempera- 
tures, thus assuring long life. 


Write for Sprague Engineering Bulletin 203. 


VITAMIN Q@ 


*Reg. U.S. Pat. Off. 
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Centralab reports to 


Arrow points to Centralab’'s 
Couplate which Motorola engi- 
neers are using to save space 
and cut assembling time of their 
new TV models. 


Chassis courtesy of Mot la Corp. 

Speeded production and finer pr oducts go hand in hand where production time by cutting in half the number of soldered con- 

CRL’s amazing Printed it is concerned. Take the nections ...speeds assembly by simplifying wiring operations. They 
"Vv t a ie t 

rola’s new TV rs at Mi la find tha also find it helps produce finer receivers by eliminating loose or 


r tions 


from plate load resistor to coupling capacitor 


Resistor 


Capacitor 


ACTUAL 
SIZE 


Actual size 


“Filpec” \ Capacitor 


Actual size 


CRL’s Couplate consists of a plate lead Centralab’s Filpec is designed for use as a balanced diode load filter, combines 
resistor, grid resistor by pass 


up to three major components into one tiny unit, lighter and smaller than one 
capacitor and coupling capacitor ordinary capacitor. Capacitor values from 50 to 200 mmf. Resistor values from 
Write for Bulletin 42-6 hms to 5 megohms. For complete information, write for Bulletin 42-9, 
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Electronic Industry 


Great step forward in switching is Let Centralab’s complete Radiohm line take care of your special needs. Wide 
CRL’s New Rotary Coil and Cam In- range of variations: Model “R’ — wire wound, 3 watts; or composition type, 
dex Switch. Its coil spring gives you 1 watt. Model “E” — composition type, 14 watt. Direct contact, 6 resistance 
smoother action, longer life. tapers. Model "“M” — composition type, 1 watt. Write for Bulletin 697. 





Centralab’s development of a revolutionary, new Slide Switch promises improved For by-pass or coupling applications, 
AM and FM performance! Flat, horizontal design saves valuable space, allows check CRL's original line of ceramic 
short leads, convenient location to coils, reduced lead inductances for increased disc and tubular H7-Kaps. For full 
efficiency in low and high frequencies. Rugged, efficient. Write for Bulletin 953. facts, order Bulletins 42-3 and 42-4. 





LOOK TO CENTRALAB IN 1949! First in component research that means lower costs 
fer the electronic industry. If you’re planning new equipment, let Centralab’s sales 


and engineering service work with you. Get in touch with Centralab! 


Centz; 


DIVISION OF GLOBE-UNION INC., MILWAUKEE. WIS. 
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The most powerful FM installation 
in the world recently completed on Red 
Mountain near Birmingham, Alabama for 
Station WBRC-FM brings static-free 
entertainment to residents in a transmis- 
sion radius of 200 miles. 


Important to this installation is the 450 ft. 
Blaw-Knox type N-28 heavy-duty tower 
supporting the 8-section Pylon FM antenna. 
Sturdy, safe and backed by the many 
years of Blaw-Knox design and engineer- 
ing in the radio field, it will enable this 
great new FM Voice of the South to utilize 
the full capacity of its modern facilities. 


BLAW-KNOX DIVISION of Blaw-Knox Company 
2077 Farmers Bank Building, Pittsburgh 22, Pa. 





mer BLAW-KNOX 


Se ANTENNA TOWERS 
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CARBON and GRAPHITE SPECIALTIES 


Carbon and Graphite have been termed “the most flexible of 
Mother Nature’s materials”. .. and for more than two decades, 
Stackpole has been proving the accuracy of this statement as 
applied to engineering problems involving friction, temperature, 
arcing, corrosion, shaft sealing and other related factors. 
Stackpole will be glad to work with you and your organization 
on any specific problem which carbon, graphite or powdered 
metal specialties might help solve. 


STACKPOLE CARBON COMPANY « ST. MARYS, PA. 














Far more than being a mere catalog, the Stackpole 
CARBON SPECIALTIES BOOK contains a wealth 
of detailed information that should prove invaluable 
in helping you evaluate the unique possibilities of 
carbon, graphite, and powdered metal materials in 
solving a wide range of engineering and production 
problems. Write for your copy today using your 
company letterhead. Ask for Booklet No. 40. 








WORTHWHILE EXTRAS 


We've learned over 
the years that “extra” precautions pay big divi- 
dends for our customers in the planning and pro- 
duction of parts from Laminated and Molded 
INSUROK. For example: 

Richardson suggestions have led many cus- 
tomers to alter their original designs and/or ma- 
terials specifications and thus obtain plastic parts 
better suited to the job at hand, at lower costs. 

And Richardson production experience has, in 
many cases, pointed the way to substantial savings 
and advantages for customers. 


These and other Richardson “extras” 


are not 


INSUROK is a registered 
trade-mark of 


The Richardson Company 


CLEVELAND ~- DETROIT ~ INDIANAPOLIS + MILWAUKEE © NEW BRUNSWICK. 


specified on customers’ purchase orders, but you 
get all of them... every time. Why? Simply be- 
cause we've found that these extras make friends 
for us, and hold friends over the years. 

If you now use, or contemplate using plastics, 
we sincerely believe you want and need consider- 
ate and experienced handling of your require- 
ments. And we invite you to look, with confi- 
dence, to The Richardson Company for your 
needs in plastics. 

Why not send us specifications today? Learn 
without obligation how Richardson would handle 
your next need for plastics. 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


(N. 3.) © NEW YORK + PHILADELPHIA © ROCHESTER «+ ST, LOUIS 
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In any technical business 


the specialist has a unique 
value in his specific field. 
It is logical that a manufac- 
turer of a specialty product 
should be of greater value 
in his particular field. 









— 


Sry 







A » wip), 


7S 














J j cA ‘4 | 
As one of the largest producers ’ 
of toroidal coils and filters 
Burnell & Co’s facilities and 
production experience have 
been of immeasurable technical 
and economical value to our 
customers. Many engineers 
have benefitted by our prompt 
technical service. Why not 
bring your network problem 
to us for the most practical and 


EZ 
economical solution? i ps9 
NS 
' ae 
EXCLUSIVE MANUFACTURERS OF vont 
COMMUNICATIONS NETWORK COMPONENTS B 5 C 


WRITE FOR TECHNICAL INFORMATION TORRERS 2, perce YORE 
ALL INQUIRIES WILL BE PROMPTLY HANDLED : 















One of the Magnetrons made by Raytheon Manufac- 
turing Co., Waltham, Mass. Most of the parts shown in the 


foreground are OFHC Copper. 


§y 


Raytheon magnetron used in the "Mi- 
crotherm,”’ the microwave diathermy 
equipment. 


Raytheon magnetron used in the “Rad- 
arange” for swift cooking by microwaves. 


One of the Raytheon magnetrons used in 
airborne radar apparatus. 


Raytheon 
uses OFHC COPPER exclusively 


@ So important is OFHC in the manufac- 
ture of vacuum tubes that Raytheon will 
have no other copper in its plant. Thus 
there is no danger of getting it mixed up 
types. This 
copper (Oxygen-Free, High Conductiv- 
ity) carries a premium, but it is well 


accidentally with other 


worth it, since some of the completed 
tubes cost between $2,000 and $3,000 
each, and the wrong metal could ruin 
one quickly. OFHC copper has a number 
of important qualities that are essential 
in vacuum tubes. Its freedom from oxygen 
protects the vacuum. Its conductivity of 
electricity and heat play a part in tube 
efficiency. It seals to glass perfectly, and 
can be machined and rolled down to the 
.0025”" edge that is necessary for that 
purpose. Copper segments which make 
up the cavity of the magnetron are brazed 
together in a hydrogen atmosphere, in 


which oxygen would be detrimental... 
For its own part, Revere takes the greatest 
care to segregate OFHC copper in proc- 
essing. Each lot and shipment is kept 
separate, and personally conducted 
through the mill. When you order OFHC 
from Revere you can be sure of getting 
its. one 


service collaborates frequently with Ray- 


Revere Technical advisory 


theon, and will gladly work with you. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Ull.; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, 
Distributors Everywhere. 
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How Admiral is using CRL’s new 


"*P, E. C.”’ Vertical Integrator Network to 
help build more and finer 
television sets 


Arrow leads to CRL’s new Vertical Integra- 
tor Network—used by Admiral engineers 
to save space, reduce assembling time of 
new TV models. 


Chassis courtesy of Admiral Corp. 


*Centralab’s “Printed Electronic Circuit” 
— Industry's newest method for improving 
design and manufacturing efficiency! 


1 meget R Centralab’s revolutionary Printed Electronic Circuits 
are used, you are sure to find speeded production . . . quality 
products. Just look at Admiral Corporation's fine new television re- 
ceivers, A series of Admiral’s video sets makes use of CRL’s Vertical 
Integrator Network —a tiny, compact plate containing both capaci- 
tors and resistors. It saves production time . . . reduces sixteen sol- 
. ‘ . dered connections to three. Simplifies wiring operations for faster 
This is the new CRL Vertical Integrator Network assembly. What's more, the Nefwork helps produce better TV re- 
used by Admiral, variations of which are avail- nat : 

able on special order. Circuit diagram of “net- ceivers . . . practically eliminates loose or broken connections 


work” used in new Admiral TV sets is shown Integral Ceramic Construction: Each Printed Electronic 


Circui 
below 


is an integral assembly of Hi-Kap capacitors and resistors closely 
bonded to a steatite ceramic plate and mutually connected by means 
of metallic silver paths “printed” on the base plate. 

For complete information about the Network as well as other CRL 


Printed Electronic Circuits, see your nearest Centralab representative, 
or write direct. 


LOOK TO IN 19491 
Centsalab. 


Division of GLOBE-UNION INC., Milwaukee 
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LOW POWER 


Type DS9 Single Sideband Radio Transmitter 
SINGLE SIDEBAND Frequency Range 4—22 Mc s. Power Output 300 


RADIO SYSTEM watts. Two independent sidebands with reduced 
carrier. Total sideband width adequate for 3 tele- 
phone channels, many teleprinter channels or 
various combinations of telephone and teleprinter. 
Sideband generating equipment built into trans- 
mitter. Compact design and rugged construction 
The Standard DSI Transmitter and RX9 with maximum accessibility from the front only. 








Receiver at last make it possible to plan Type RX9 Single Sideband Radio Receiver 
; : ‘ Frequency range 4—25 Mc/s. Independent side- 
the shorter H.F. radio links to give the band single sideband and double sideband 
reception. Crystal selectivity combined with 
sideband acceptance matching DS9 transmitter. 
increased number of channels which Precision automatic frequency control. Full front 
accessibility using withdrawable and tilting units 

characterize the Single Sideband System. for maximum ease of servicing. 


higher reliability, better quality and 





DESIGNED and BUILT by | Ssfandard 








Standard Telephones and Cables Limited RADIO DIVISION 


An lI. T. & T. associate 
OAKLEIGH ROAD: NEW SOUTHGATE + LONDON Nit +» ENGLANO 
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SUPERIOR 
IMMERSION 
HEATER 


for corrosive 
chemicals 
employs fused 
quartz and 





* 
Amersil heater — fused quartz shell, 


J , Here is a new and superior unit for heating corrosive chemicals, manu= 
and element wound with high heat factured by Amersil Company, Inc., Hillside, N. J. 
and corrosion-resistant Nichrome V. 


A Nichrome V wire wound heating element is inserted into a shell of 
opaque fused quartz, which, in turn, is fitted with an acid-proof head or flange 
for operation in open or pressure sealed tanks. 


The fused quartz shell is completely inert to corrosive chemicals, has @ 
high rate of heat transfer, is a good electrical insulator, and is immune to 
thermal shock. 


Since quartz filters out a very small percentage of infra-red heat waves, 
and the heat source is immersed, almost 100% efficiency is obtained. More- 
over, the unusually compact design of the installation offers the added ad- 
vantage of cutting heater obstruction within the tank to a negligible minimum 
— permitting freer flow of liquids. 


Once the unit is assembled, it is good for a lifetime— because the shell 


is quartz and the heating element is high heat and corrosion-resistunt 
Nichrome V. 


This combination of features, makes the Amersil heater superior for ser- 


vice in chemical plant operations involving innumerable corrosive chemical 
heating problems. 


If you have a product whose successful operation depends upon appli- 
cation of an alloy resistant to electrical heat and corrosion, send your speci- 
fications to us. In addition to world-famous Nichrome, there are more than 
80 other Driver-Harris alloys specifically designed to fill the varied requirements 
of the electrical and electronic industries. 


Amersil corrosion-proof immersion 
heater, heating acid solution in a 
pickling tank, 


*Nichrome is manuta 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit 


Cleveland, Los Angeles, San Frar 
sclurced j j 








BEAT+HEA 


Specify QS 
““NOFLAME-COR”’ 


the TELEVISION hookup wire 


APPROVED BY UNDERWRITERS LABORATORIES AT 


"4 0 CENTIGRADE ____ 600 VOLTS 


Preferred by leading producers of television, F-M, quality radio and all exacting 
electronic equipment. All sizes, solid and stranded; over 200 color combinations. 


Production Engineers: Avoid high percentage of line rejects by specifying 
“‘NOFLAME-COR” (not an extruded plastic). Insula- 
tion does not “blob” under heat of soldering iron. 


Vv Flame Resistant / High Insulation Resistance ¥ Heat Resistant 
¥ High Dielectric ¥ Facilitates Positive Soldering ¥ Easy Stripping 


¥ Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 





RUBBER 75° 
PLASTIC 80° 


° 
“NOFLAME-cor”__90 

















“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 


605 North Michigan Avenue, 15 Park Row. New York 7. N.Y 1237 Public Ledger Bidg., 
, , . . 


Chicago 11 Philadelphia 6 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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a 
COMPONENTS 
Specified by 
The Leaders in Radio-TV & Cdmmunications 
SS 


Chassis of the popular Emerson Model 611 Television set. 
HI-@ components contribute their part to dependable op- 
eration. 


—and many others too Look at the leaders in Radio, Television 

numerous to list in this . - 

limited space. 4 and Communications, and you'll find they 
look to Hl-Q for quality components. 

HI-Q engineers have worked closely with 
many of these companies in the develop- 
ment of electronic components demanded 
by the ever changing circuits of modern 
electronics. 

These same engineers with their wide ex- 
perience are available to your company for 
confidential consultation. Write—wire—or 
phone. Three (3) plants exclusively devoted 
to the manufacture of ceramic capacitors, 
resistors and choke coils assure prompt de- 
livery of your orders. 





FRANKLINVILLE, N.Y. 


Plants: FRANKLINVILLE, N. ¥.—JESSUP, PA.—MYRTLE BEACH, S. C 
Sales Offices: NEW YORK, PHILADELPHIA, DETROIT, CHICAGO, LOS ANGELES 
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£7 the first line of 
STANDARD 


electronic AC voltage 
regulators and nobatrons 


GENERAL SPECIFICATIONS 


@ Harmonic distortion : max. 5% basic or 2% “S” 
models 


e —_ voltage range: either 95-125 or 190-250 
volts 

@ Output: adiustable between either 110-120 or 
220-240 volts 


@ Input frequency range: 50-60 cycles 


General Application 
at Load Range *Regulation 


7 





@ Power factor range: down to 0.7 P. F. 


All AC Regulators and Nobatrons may be used at no load. 


Special Models designed to meet your unusual 
applications. 


Write for the new Sorensen catalogue: It contains 
complete specifications on standard Voltage Regu- 
lators and Nobatrons. 


Special Transformers, D. C. Power Supplies, Saturable Core 
Reactors and Meter Calibrators made to order; please 
request information. 


‘Extra'Heavy Loads 


Load Range *Regulation 

Volt-Amperes Accuracy 
300-3000 0.2% 
500-5000 0.5% 
1000-10,000 0.5% 





SORENSEN & Company, Inc. 


Stamford, Connecticut 
Represented in all principal cities. 





 @-0-6 6-e-6- oe e oe 6 


400 Cycle Line 


1 

1 

| 

I 

I 

mie Waar 

I 

1 

| 

Inverter and Generator Reguletors for ! 
Aircraft 1 
1 

I 

1 

1 

! 

! 

1 

‘ 


io mf 
The NOBATRON Line 
Output Load Range 
Voltage DC Amps. 
6 5-15-40-100 
12 5-15-50 
28 10-30 
48 15 
125 5-10 
‘Regulation Accuracy—.25% from \4 to full 
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Single Phase and Three Phase 
Load Range Reg. 
Model Volt-Amps. Accuracy 
10-100 0.5% 
D 500 50-500 0.5% 
D 1200 120-1200 0.5% 
D 2000 200-2000 0.5% 


3-Phase Regulation 


Star-connected three-phase systems con be 
handled effectively. Other thene-ghane ay: / 

















Hedevidlel ROSIN CORE SOLDER 


Look for the orange package . . . the univer- 
sally popular solder for use in electrical 
applications where bonding must be 


secure and free from corrosion. 


The flux is in the solder. . . all 
you need is heat! Federated Rosin 
Core Solder is available in 


1,5, and 20-pound sizes. 





Federated makes every 

commercial solder... 

Asarco Body Filler Metal, acid-core, solid 

wire, sptay-gun, and bar... purity and composition 


guaranteed by the world’s leading supplier of solder. 





Sedvuntie METALS 


Division of AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N. Y. 


OFFICES IN PRINCIPAL CITIES ACROSS THE NATION 
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@ The Aerovox Research Worker is edited 
for a specific reader audience—the engineers 
and designers of radio-electronic equipment. 
Every page, every word, is directed to the 
prime interest of this audience. The editorial 
program is patterned to serve the reader in 
all phases of the radio-electronic field. 

Each monthly issue unfolds a new and use- 
ful phase of this round-the-calendar publica- 
tion which aims to keep you informed on all 
that is new and significant. The editorial con- 
tent anticipates the needs and interests of its 
readers. And it is always authentic. 

Timely and practical articles on these sub- 
jects are written by men of the Aerovox engi- 


neering departments who are authorities in 
their specialized field. Featured, too, are 
many helpful suggestions on processes and 
construction. Every article speaks the lan- 
guage of the reader—is written up to the level 
of his technical knowledge and training but 
down fo earth in the bedrock fundamentals 
of the subject discussed. 





The Aerovox Research Worker is dis- 
tributed gratis to all interested parties. 


To get your FREE subscription, simply 


write us on your business letterhead. 


FOR RADIO-ELECTRONIC AND 


AEROVOX 
capacitors 


INDUSTRIAL APP 


* i BE pe 
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Rod Locked 


Unique feature of Thomas Varidraulic Drive design is this valve rod 
assembly, which permits removal and replacement of rods without dis- 
assembly of entire unit. One Truarc ring holds three rods, by engaging 
grooved recesses provided on one side only of each rod. When rotated 


180°, rods act like cams .spread the ring...permit their easy removal. 
Ends of replacement rods are tapered for easy re-assembly. This design 
saves an average of 10 man hours of di bly and bly time, and 
eliminates the costly delay of returning the unit to the factory for repair. 





Use of 8 Wales Truarc Retaining Rings in the Vari- 
draulic Drive results in an estimated production saving 
of $12.00 per unit, reports Thomas Hydraulic Speed 


tially to a more economical design that permits sound 
sales pricing. Easier maintenance also provides an 
additional sales point." 


Controls, Inc., of Wichita, Kansas. 

Savings in production materials and time, plus 
simplification of repair procedure with Waldes Truarc 
Retaining Rings tell only part of the story for Thomas 
Hydraulic. In their own words: ‘Considerably less skill 
is required in numerous machining operations and at 
assembly of the drive than would have been required 
if the design did not use Truarc rings. 

“Our use of Truarc rings has contributed substan- 





_— 


~ 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES 


\ 


=> TRUARC 


REG U S&S. PAT. OFF. 


RETAINING RINGS 


a= 
ee ee 


Truarc can cut costs and improve your product, too. 
Wherever you use machined collars, nuts, bolts, snap 
rings, cotter pins--there’s a Truarc ring that does a 
better job of holding parts together. Waldes Truarc 
Retaining Rings are precision-engineered, easy to 
assemble and dis-assemble. Only Truare stays circular 
always, to give you a never-failing grip. Send us your 
drawings. Waldes Truarc engineers will be glad to 
show you how Truarc can help you. 


ee 


Waldes Kohinoor, Inc., 47-16 Austel Place £6 


Long Island City 1, N. Y. 


Please send 28-page Data Book on Waldes Truarc 


Retaining Rings. 


Name. 





Title. 





Company. 





Busi Address 
’ 





City. Zone. 


State. 





WAL OES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8. PATS. 2,302,948; 72,026,484, 2,416,852 AND OTHER PATS. PEND 
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D POWER 


_—This G-E Regulated 


YPD-2 
TYPE dium power, 


quality, me 
for use in 1 
closely regul 


DC Voltage Output 
DC Current Output 


€ YPD-4: 


@ PS-4: 


SUPPLY 


Power Supp 
ally regulate 
stations, and ™ 
content 1S 


ly is a superio’ 
d unit designe 

d wherever 4 
required. 


electronic 
aboratories, broadcast S° * 
ated d-c voltage of low tipp 
| 1ONS: 
ewer 250-450 volts 
0-300 milliamperes 


ILABLE 
ssid — STIA1: 180-300 volts. 
si Current: 0-60 


milliamperes. 


OTHER 


-1500 volts. : 
oaeets 9-125 milliamperes 
u : 


upply, each 
g 250-400 volts. ’ 
) milliamperes ™AX- 


Dual power > 
unit supplyin 
Current: 0-AC 


INDUSTRIAL TEST EQUIPMENT 


INDUSTRIAL OSCILLOSCOPE 
TYPE YNA-4— For ay li- 
cations where test eyuip- 
ment is essential for 
installation and mainte- 
nance purposes. Insu- 
lated case, sturdy 
construction, versatile 
circuits with D-C ampli- 
fiers, and good magnetic 
shielding recommend 
this oscilloscope for use 
in industrial and educa- 
tional laboratories and 
for production testing. 


BINARY SCALER 
TYPE 4SNIAI 


Provides scale of two 
in self-contained unit 
that cuts installation 
and maintenance to a 
minimum. Permits flex- 
ible installations for in- 


INDUSTRIAL TUBE ANALYZER TYPE 
YTW-3—This portable equip- 
ment is designed so that non- 
technical personnel can 
quickly and efficiently de- 
termine the perform- 

ance of mercury vapor 

and gas rectifier tubes 

by measuring the arc 

drop voltage under 

load. The periodic test- 

ing of rectifier tubes 

can help prevent equip- 

ment failure and loss 

of operating time. 


POCKET CHAMBER 
DECADE ELECTROMETER 
SCALING TYPE 4SN3A1 
UNIT An extremely 
TYPE YYZ-1 high - quality, 
self - balancing 
electrostatic po- 


dustrial counting, in- 
terval timing, repeat 
cycling, photographic 
printing. Adequate 
speed for all ordinary 
nucleonics and com- 
puter applications. 


@ Continuous counting rate up to 5 
million counts per second. 

@ Direct reading with decimal indi- 
cation. 

®@ Two scales of ten for separate or 
cascade operation. 


tentiometer, A 

standard 3-inch 

meter provides 

direct measurement in two ranges— 

50 and 250 mr for rapid, accurate 
reading of “pencil” type pocket ioni- j 
zation chambers. | 


pear | 
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AINTENANGE EQUIPMENT 


BROADCAST, COMMUNICATION AND 
GENERAL PURPOSE TEST EQUIPMENTS 


: RADIO FREQUENCY RESISTANCE METER 
0h, ne as ’ TYPE YKS-1 

Enea A direct-reading precision instrument, designed 
to permit rapid, accurate measurement of the 
radio frequency resistance of radio components 
and circuits. Operating over the exceptionally 
wide range of 50 kc to 80 mc, and from 0 to 200 
ohms, it is adaptable for measurement of such 
constants as RF resistance of ordinary coils, ca- 
pacitors, transmission lines and antennas, or even 
complex combinations of such devices. F, C and 
R are read directly, Reactance and Q determined 
from simple monograph. 


GENERAL SO ELECTIRNC 
me Soe kav mm 





SQUARE WAVE GENERATOR TYPE YGL-1 CAPACITOMETER TYPE YCL-1 DISTORTION AND NOISE ANALYZER TYPE YDA-1 


@ Wide frequency range: 5 to 125,000 cycles. | General Electric radio frequency capaci- A precision instrument designed especially 

®@ Output voltage 0-75 volts. tometer is a convenient, self-contained unit for broadcast and laboratory use. When- 

@ Low output impedance. for rapid and extremely accurate measure- _— ever information is required on distortion, 

@ Rise time .3 microsecond. ment of inductance and capacitance. audio noise, or hum, the YDA-1 will pro- 
vide accurate measurement down to ex- 
tremely low levels, 


Send for this 


OSCILLOSCOPE TYPE ST-2A » FREE C. A TA LOG | 
A new, general purpose oscil- q e 
loscope. Wide frequency re- ii 

sponse—from DC to 500 ke, 
and with gradually reducing , Complete specifica- 

response to higher fre- ; tions, descriptions, 

quencies. High sensitivity. susiies dp Gaddis charts and photo- B 
Sturdy construction. Voltage : graphs of G-E elec- LZ 
calibrator, Z-axis input, and tronic test equipment, “Ctronin 
DC input coupling to both quartz and germa- / TEsy Fou; 
amplifiers. nium crystals. Write: | PMENr 
General Electric 
Company, Specialty 
Division, Electron- 
ics Park, Syracuse, 
New York. 


GENERAL ELECTRIC 


ELECTRONICS — June, 1949 


ety ang 





CRYSTars 








Facts for Manufacturers of High Frequency Equipment 


Es ; | 

3 F . . er 

« k , ‘ . ASE ie abi, 
+ 7 * P _ ; 5 


Power Loss=55.5€' tan $xfxV7x 10° Watts | 


Because they influence efficient and effective operation, 
low loss characteristics of Zircon Porcelain are most de- 
sirable in the manufagture of high frequency equipment. 


Meeting the requirements of the power loss formuici, 
Zircon Porcelain retains its low loss characteristics over a 
wide range of temperatures and frequencies. This factor 
is clearly demonstrated in the charts shown. ; 


For applications in the field of radio, radar and other 


POR CEL AIN equipment of this nature, it will pay to get more detailed 


information. Write direct or discuss the use of Zircon Por- 
celain with one of our qualified field staff. 


CHART 1 CHART 2 
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Porcelain 
Zircon Porcelain : 
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Voltage 
Porcelain 


(%) 





High Voltage 
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Special 
Zircon 


Porcelain 


Special Zircon Porcelain 
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TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 11] BROADWAY, NEW YORK,N.Y. * General Offices and Works: NIAGARA FALLS, N. Y. 


TAM is a registered trademark. 
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A MESSAGE TO AMERICAN 


“Give us the tools...” 


INDUSTRY @ 


7Sth OF A SERIES 


The 81st Congress Can 
Halt the Administration’s 


SOCIALIST PROGRAM 


L his speech at Massachusetts Institute of Tech- 
nology, Winston Churchill said that America’s 
possession of the atomic bomb is all that has 
kept Soviet Russia from overrunning Europe and 
bombing London. 


Our State Department knows that there has 
been another deterrent to aggressive warfare by 
Russia and a deciding one. That deterrent is the 
superior industrial strength of the United States. 
But once Russia approaches our industrial 
strength, then watch out! For Stalin or no Stalin, 
there will be trouble. Therefore, the simple table 
below is worth every American’s careful reading. 
It shows in percentages what Russia did with 
her national income in 1948 and what we did 
with ours: 








Civilian use 79% 
New capital equipment and 

public works 12% 
Foreign aid 2% 
Defense 5% 
Building of inventories and 

war stock-piling 2% 


These figures for Russia come from The (London) 
Economist, Britain's influential economic journal. 





These figures are estimates based on informa- 
tion from behind the Iron Curtain, and so can- 
not be checked directly. But they fit with what 
is known of Russian development. 


The table shows that Russia is straining every 
resource to build up its industrial strength. When 
Russia’s effort is measured in dollars, and com- 
pared to ours, the figures show: 


Where we spent $20 to $21 billion for new 
industrial plants and equipment last year, the 
Russians spent $12 to $14 billion. 


But while we used about $9 billion of this to 
replace old equipment, the Russians spent no 
more than $2 billion for replacing old equip- 
ment. The Russians had much less worn-out and 
obsolete equipment to replace. They could con- 
centrate their efforts on expanding their indus- 
tries and buying new equipment. 


So—we used only $11 to $12 billion to 
expand our industries. 


And the Russians used almost as much to 
expand theirs—$10 to $12 billion. 


Russia is gaining industrial strength as fast as 
we are—and may soon be gaining faster. The 
more she gains and the faster she gains on us, 
the greater is the danger of war. 


continued on next page 











American industry is pushing modernization 
and expansion hard. It is doing an heroic job. 
McGraw-Hill’s recent survey* shows that industry 
already has in hand plans to build plants and 
buy equipment in the next five years adding up 
to $55 billion. Industry plans that investment — 
and much more —if it can get the money. 


On those plans of industry depend our national 
security. 


If these plans of ours are cut back, the 
Russians will be years closer to their goal of 
industrial equality —the strength that they need 
to wage aggressive war successfully. 


But more and more our industry’s plans are be- 
ing menaced by socialist policies in Washington. 
The President continues to urge a further increase 
in the tax on corporate profits, even though 
federal taxes alone now take 38 cents of every 
dollar of profit. He wants $3 billion more in 
taxes on corporate profits now, plus added per- 
sonal taxes. 


Last year corporations spent almost two-thirds 
of their profits— about $13 billion—for new plant 
and equipment. This year corporation profits will 
be lower than last year’s $21 billion, perhaps by 
20 per cent. Subtract a fifth or more from last 
year’s profits. Then adopt the President’s pro- 
posal and take $3 billion more in corporate 
taxes and you raise havoc with planned ex- 
penditures for new plant and equipment. 


Approval by Congress of the President’s tax pro- 
gram would cut industry’s program of plant and 
equipment development by a third or more. That 
means a major blow to our prosperity as well as 
our national security. For as capital investment 
goes, so goes general prosperity. 


Further serious damage would be done by 
Congressional approval of the President’s indus- 
try-control bill. The so-called Stability Act of 





*A complete report on our national survey may be 
obtained by writing McGraw-Hill Publishing Co., 330 
West 42nd St., New York 18, N.Y. This is one of 
a special series of editorials on industry’s needs for 
new plants and equipment. 











1949 (the Spence Bill) would severely check 
industrial progress. That bill would put the fed- 
eral government in the business of providing the 
added industrial capacity which the tax program 
would prevent private industry from doing for 
itself. It would be hard to conceive a better and 
surer way to dry up private investment in new 
plant and equipment. For every dollar of govern- 
ment investment will scare away many times 
more dollars of private investment. People will 
not want to risk their money in businesses com- 
peting with the U.S. Treasury. At the same time 
it will attack private investment in another way. 
It means that government would spend your in- 
come for you instead of allowing you to spend 
or invest for yourself. That is the high and quick 
road to socialism. 


American industry needs right now great 
courage and incentives if it is to carry out its 
tremendous building program. It needs also a 
release from the program of a socialist admini- 
stration in Washington with its systematic dis- 
couragement of enterprise and risk taking. 


Above all, industry needs assurance by the 
actions of the 81st Congress itself that there is 
a future in this country for a system of dynamic 
capitalism, functioning in a free society. By acting 
now to strengthen the American people’s faith in 
their industrial system, by providing needed in- 
centives for management and investors, by pro- 
tecting industry’s capacity to buy new equipment, 
the 81st Congress can sustain American indus- 
trial progress and keep us united and strong. 


But if we kill freedom of industrial planning and 
action by unneeded taxes and government con- 
trols we put ourselves—and our friends all over 
the world —in dire peril. 


Nothing would please the Communists more. 








Simple Jobs... 
Intricate Jobs... 








We Give Them All 
“High Hat" Quality 


Whether you come to us for simple stamped-out 
chassis, ordinary metal boxes or the most intricate 
electronic apparatus housing, your job will receive 
the same Karp quality treatment, plus every pos- 
sible economy. 

The same long-experienced principals of our staff 
will give you intimate, personalized service, from 
planning and design to delivery. Your work will be 
done by highly skilled specialists, in a plant which 
is without an equal in its field for up-to-date ma- 
chinery and modern facilities. Welding, when 
needed, will be done under precise timing controls 
. » » painting and finishing with the most modern 
equipment and conditions. 

In most cases, our vast variety of dies will save 
you the cost of special dies and jigs. We will give 
your work accuracy and uniformity that will make 
your final assembly easy, time-saving and hence 
economical. 

Try us for the plain or the precise . . . the every- 
day or the elaborate and de luxe . . . in modest or 
substantial quantity. Whatever your needs in sheet 
metal fabrication, it pays to get our estimate. 


WRITE FOR NEW CATALOG 


KARP METAL PRODUCTS CO., INC. 


215 - 63rd STREET, BROOKLYN 20, NEW YORK 


Custom Craflsmen tn Sheel Alelad 
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NEW C-D 
SCCM ICGCM withstands an inferno of 


to improve product performance for you! 


There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we've literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 

helping to solve your pro- 
duction problems — and im- 
prove product performance. 


YOUr partner \® 


DE-2-49 


BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e 


cing better 
ool Prody., 


CHICAGO 11 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics—Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other £-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto GB—112—-S 
Dilecto GB—128—S 
'$ Dilecto GB—261—S 


e SPARTANBURG, S. C e SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


\ . . 
( ostdmemadeed bn, 7 FABRE 


Established 1895.. Manufacturers of Lamincted Plastics since IQIJI—NEWAKh Ib 


C 0. MBA N'Y 


~ DELAWARE 
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Top-Flight Development, Design and Instrumentation Engineers: 





The accompanying table gives the characteristics of Arma Electrical Resolvers. 
The accuracy of these components is indicated by the tolerances in 
transformation ratio (S/P), phase shift, and angular accuracy. 





rut etquineo 
VOLTAGE AUXILIARY UNITS 





Compemsator 


Two Compensators 


-_ al 








05-16 





05-16 
Booster Amplifier 
05-16 


05-16 








05-16 0.98 02 vw 
































Maximum Angular Inaccuracy Is 0.1% x (S/P) x Input Voltage 
Operating Temperature Range for All Resolvers = 0° to 55° C 
*One Booster Amplifier may be used for two (2) Resolvers of this type. 








New Approaches to New Horizons 


Are Opened by These Resolvers:.. 


They offer an accurate and dependable 
means of solving problems involving the 
trigonometric functions . . . for applica- 
tions in electromechanical computing 
and control equipment . . . until recently 
highly restricted. 


Arma Resolvers Are 
Computing Components 

The Arma Electrical Resolver is an elec- 
tromagnetic unit designed to deliver two 
alternating voltages proportional respec- 
tively to e: sin A fom e. cos A and e, 
cos A minus e: sin A, where e: and es are 
the voltages applied to the two primaries 
and A is the angle through which the 
rotor has been turned from the position 
defined as electrical zero. 


They Solve Problems Involving 
Triangles, Coordinates, Vectors 
Problems such as the rotation of coordi- 
nates, solution of triangles for angles or 
sides, addition of angles, transfer be- 
tween rectangular and polar coordinates, 
and the resolution, composition or addi- 
tion of vectors are readily solved using 
Arma Electrical Resolvers. Angular in- 
accuracy defined in terms of difference 


between actual and theoretical output 
voltages for any rotor position is always 
less than 0.1% of (S/P) x input voltage. 


The Results are Fast and Accurate 
Arma Electrical Resolvers may be re- 
garded as high-precision signal trans- 
formers with continuously variable ratio. 
In common with other electromagnetic 
devices there are changes in the inherent 
transformation ratio and phase shift 
caused by changes in frequency, tem- 
perature or primary voltage. Arma re- 
solver design recognizes these factors 
and gives results of extreme accuracy. 
Advantages of Arma Resolvers Over Wire- 

Wound (Potentiometer Type) Units 

1. Stepless operation — outputs are 

smooth accurate sine or cosine 
functions uninterrupted by “wire 
stepping.” 

Unlimited rotation with no cir- 
cuit interruptions. 

3. No wear; indefinite life with no 

change in accuracy. 
Use These Other Arma Components, Too 
Here are possible applications of other 


Arma components released for private 
industry which invite interest: 
lachometer-type Induction Generators 
for high performance servo systems; 
two-phase Induction Motors for servo 
mechanisms and control devices; Syn- 
chro Units (better than Navy “Specs” ) 
for remote control and indicating pur- 
poses; high-precision Mechanical Differ- 
entials for computer applications. 


How ideas Become Realities 


For over 30 years Arma Corporation has 
been quietly taking on (under wraps) 
one complex development and design 
problem after another for the U. S. mili- 
tary establishments—problems concerned 
with instrumentation. In the initial stage 
these problems may be little more than 
a gleam in someone's eye, a vague hope, 
a “dream”! That’s where Arma starts. 
When Arma finishes, the problem is not 
only solved but the actual equipment to 
do the job, built—whether it be a com- 
plicated gun director, a gyro compass or 
a complex remote control system. Arma 
follows through to practical realities, 


You are invited to request whatever information you may need to explore the possibilities 
of making use of any Arma product which has been released from security restrictions. 


ARMA CORPOQORATION 


254 36th STREET, BROOKLYN 32, N.Y. 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


PRECISION 
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take your choice... 
ap dal) 
PAPER-DIELECTRIC 
CAPACITORS 


Readily available for DC electronic applications, these capaci- 
tors are manufactured in accordance with joint Army-Navy 
specifications JAN-C-25. Case styles include types CP 53, CP 
54, CP 55, CP 61, CP 63, CP 65, CP 67, CP 69 and CP 70. 
Capacitance ratings are from .01 Muf to 15 Muf, and voltage 
ratings are listed from 100 to 12,500 volts. 

. These capacitors are constructed with thin Kraft paper, oil 
or Pyranol* impregnated, which provides stable characteristics 
and high dielectric strength. Plates are aluminum foil, manu- 
factured according to detailed specifications. Special bushing 
construction provides for short internal leads, preventing pos- 
sible grounds and short circuits. The cases have a permanent 
hermetic seal to provide longer life. A variety of mounting 
arrangements are available for various installation requirements. 
Write for detailed description and operating data: Bulletin 
GEA-4357A. 


*Pyranol is General Electric’s non-inflammable liquid dielectric for capacitors. 


SAVE SPACE 
CUT COSTS 


Less than one inch long, and only 
one inch square, this postage-stamp- 
size selenium rectifier offers radio build- 
ers substantial savings in production 
costs. Only two soldering operations 
and a minimum of hardware are neces- 
sary for installation in places where a 
rectifier tube and socket won't fit. 
They’re built to safely withstand the 
inverse peak voltages obtained when 
rectifying (half-wave) 110-125 volts, 
rms, and feeding a capacitor as required 
in various radio circuits. Tests prove 
that selenium rectifiers will outlast the 
conventional type of rectifier tubes, at 
the same time costing less. Send for 
bulletin GEA-5238. 
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HOLDS 
QUTPUT VOLTAGE 
ESET Bf 


This 500-va voltage stabilizer is suit- 
able for a wide variety of electronic 
applications where constant voltage is 
demanded. Voltage variations from 95 
to 130 volts are absorbed almost in- 
stantaneously and output voltage main- 
tained at 115 volts (plus or minus 1 
percent). There are no moving parts, 
no adjustments to make. This unit will 
operate continuously at no load or short 
circuit without damage to itself. It will 
limit the short circuit current to approx- 
imately twice stabilizer’s normal full 
load current rating. Other sizes avail- 
able range from 15 to 5000 va. For 
details, check bulletin GEA-3634B. 


GENERAL 4p ELECTRIC 
weal wavece 
woom. sxral"? Jvouret Jey 22! 


WANT TO TIME 
TUBE LIFE? 


Suitable for installation in radio trans- 
mitters, these G-E time meters provide 
accurate record of tube operating time. 
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They necord in hours, tenths of hours, 
or minutes. Ratings range from 11 to 
460 volts. Installation on a panel or 
switchboard is simplified by quick- 
wiring leads. Timer harmonizes with 
other panel instruments in appearance 
and size. Dependability is assured by 
Telechron* motor drive. Also available 
for portable use or conduit and junction 
box mounting. Check bulletin GEC-472. 


FOR YOUR TELEVISION SETS 


} 


General Electric’s television cord set 
comes in 6-foot lengths, made of 2/18 
Pot-64 brown Flamenol* rip-cord. Set 
has brown plastic plug and new brown 
Flamenol connector molded on opposite 
end. Rip-cord has smooth finish, resists 
oil, water, acids, alkalies, or sunlight 
deterioration. Rating is 7 amps., no. 18 
wire. Set is designed for assembly on 


*Trademark Reg. U. S. Pat. Off. 


G-E COMPONENTS 


television receiver rear panel, auto- 
matically disconnects when panel is 


removed, Write for further information. 


DEPENDABLE CONTROL 
FOR AUTOMATIC DEVICES 


G.E.’s_ multi-contact relays are in- 
expensive units built specifically for 
appliances and vending machines. Con- 
struction features assure quiet, reliable 
operation, and compactness makes them 
adaptable to a variety of devices such 
as coin changers, phonographs, and 
television receivers. Single-circuit con- 
tacts or combinations of contacts for 
multi-circuit application are attached 
to the same sturdy frame and coil 
assembly, affording a multiplicity of 
relay forms. Ratings are 5 amperes at 
115 volts or 24 volts, a-c or d-c. Get 
details from Bulletin GEC-306. 


De. ms teane | aceninl de cae ae te ee ee eee 


/ General Electric Company, Section G667-1 
/ Apparatus Department, Schenectady, N. Y. 


Please send me the following bulletins: 


(CO GEA-3634B Voltage Stabilizers 
/ DO GEA-4357A D-C Capacitors 
CIGEA-5238 Selenium Rectifiers 
CI GEC-306 Multi-contact Relays 
4 GeC-472 Tube Timers 


COMPANY .. 
ADDRESS 
<r e 





POPULATION - 


s 


Even in the most remote areas, 
wings aloft are guided on their way 
by Aerocom’s new medium range Aerophare 
Transmitter. This transmitter was designed and built 
to provide long, trouble-free service with no attendants . .. 
\ even where the total population is Zero. 


AEROPHARE~ 


The 100 Watt Aerophare illustrated 
consists of the following units-- AK-3 automatic 
keyer; Model 100XL transmitter, (100 Watt carrier 
power, minimum of 30%-high level tone modulation 
for identification but with no provision for voice 
modulation); and antenna matching unit. 

The smaller unit is similiar, except transmitter is of 50 
Watts carrier power with 90% high level tone modulation for 
identification, or, 90% high level voice modulation. Microphone P-T- 
Switch, when depressed interrupts tone, permitting voice operation. This 
feature makes this unit ideal for airport operation where both aerophare 
and traffic control are needed. 

Both units are completely “tropicalized” to allow operation under 
unusual climatic conditions. Each unit is ruggedly constructed and con- 
servatively rated, providing low operating and maintainence costs. 
Engineering data on both units upon request. 


CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL 
ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT. 


, AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC 
3090 Douwgias Road, Miami 33, Florida 
DEALERS: Equipeletro Ltda., Caixa Postal 1925, Rio de Janeiro, 


Brasil x Henry Newman Jr., Apartado Aereo 138, Barranquilla, 
Colombia * Radelec, R i: 8 Aires, Argentina 
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CHECK THE ADVANTAGES OF 


an Essex WIVES 


Wire for a mechanical man?— Easy! Just 
another successful solution of a complex 
wire assembly need that’s daily routine with 
trained and proved ESSEX EXPERTS. 
Drop a coin in a slot—out comes any- 
thing from a sandwich to a can of fishing 
worms. Is it any wonder people say these 
machines are almost human? There’s a rea- 
son! ESSEX WIRE ASSEMBLIES operate 
such products dependably and accurately. 
Thanks to experienced specialists and 
a network of twenty factories, ESSEX en- 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND 


gineers, processes and controls assemblies 
from wire bar to your appliance. This in- 
cludes connectors, terminals, coils, relays. 

With an ESSEX WIRE ASSEMBLY you 
can stop your electrical worries and actually 
enjoy greater economy, proved dependabil- 
ity and precise uniformity. Essex engineers 
diagnose your problems and custom-build 
assemblies for your products. Essex will 
prove its points by furnishing you with a 
sample assembly built to your specifications. 
Get the facts today. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


Consult an Essex representative, 
or send your specifications to 
the Service Engineering 
Department, Wire Assembly 


and Cord Set Division. 


ESSEX WIRE CORPORATION monticetto, inDdIANA 
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a power house 
nothing in the field 
can touch 


the CORNELL-DUBILIER 


BLACK CUB) 


BAKELITE MOULDED PAPER TUBULAR 


A midget-sized gargantua . . . a powerhouse 
of a capacitor that’s armored to 

take all the stress and $trainpwibration, 
humidity and extremes of temperature 

that comes its way. If the paper tubulars 
you're now using lack any of these 

8 strong points, you're being short-changed 
Switch to C-D BLACK CUBS as other 

leading manufacturers have done! 





4 Write, wire or phone for samples 


and further information on the type 
MBT Black Cub Tubulars. Catalog 
on request. Cornell-Dubilier Electric 
Corporation, Dept. K69, South 
Plainfield, N. J. Other plants in New 
Bedford, Brookline and Worcester, 
Mass.; Providence, R.1I.; Indianapolis, 
Ind.; and subsidiary, The Radiart 
Corporation, Cleveland, Ohio. 


LEADWELD CONNECTIONS! EXCELLENT MOISTURE SEAL! will 


withstand long storage and service 
leads and foil of capacitor section. under extremes of humidity with 
Permanent connections! No intermit- minimum effect on electrical per- 


tents! No open circuit defects! formance or appearance of tubular. 


STURDY CONSTRUCTION! wWith- 


stands extremes of handling, solder- 


BAKELITE CASE! Capacitor element 
molded in high quality Bakelite 
provides maximum protection under ing temperature, vibration and shock 


most severe service conditions. without damage to case material, 





moisture seal, circuit connections or 
POLYKANE'' IMPREGNATION! electrical performance. 
Polymerized resin impregnant pro- 


vides excellent electrical properties HIGH INSULATION RESISTANCE! 





and cannot leak through case at 
any temperature. 


HIGH TEMPERATURE OPERATION 
Excellent electrical properties main- 
tained after long service at temper- 
atures up to 100° C. 


Resistance exceeds 10,000 megohms 
per unit at 25° C. 


ALUMINUM FOIL ELECTRODES! 
Provides best electrical properties 
and moximum service life at high 
temperature. 


C-D CAPACITORS — BEST BY FIELD TEST 
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Representatives in 
ALEXANDRIA, VA 
BUFFALO 
. Suns ee ae eae mS ), : ait CANTON, OHIO 

combination of the tapered shape and the light gauge material somalia 

makes it difficult to draw without wrinkles. Once introduced, it DENVER 
DETROIT 
is almost impossible to eliminate a wrinkle. FORT WORTH 
. ‘ = : INDIANAPOLIS 
Carefully planned tooling — the correct number of prelim- LOS ANGELES 
NEW YORK 
PHILADELPHIA 


difficult stamping problem. totems 
TORONTO, CANADA 


This appears to be a simple stamping. However, the 


inary operations, plus an ingenious reverse draw — solved this 


Result... uniform parts with a minimum of die marks, 


— . i . : ALLOY STEELS AND OTHER 
ermitting economical preparation of the surface for high lustre 

Ait: ‘tiated © SUENACE TOR INB DY SUSTEC METALS COLD FASHIONED 

plating and polishing. SINCE 1883 


A OG es ne aE Oe Pe METAL STAMPINGS FOR EVERY TYPE OF INDUSTRY 














WORCESTER PRESSED STEEL CO. 


306 BARBER AVENUE 
WORCESTER 6, MASS. 


N 
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IRVINGTON’S 
00 clear *500 black 
SULATING VARNISH 


(Internal Drying) 


Here are high dielectric strength varnishes that are “tops” in 
insulation protection for high heat applications requiring high 
temperature flexible life. These varnishes remain tough, flexible 
and stable under the most rugged operating conditions. They pene- 
trate deeply, dry from the inside, bind coil windings into a unit 
acting mass, preventing movement of wires. They resist damaging 
heat, moisture, oil, acids, alkalies ... and will not attack enamel 
coating on magnet wire. 


Use +100 where a clear var- Use +500 where on exterior 
nish film is required for instru- black coating, plus all of the 
ment coils, field coils, trans- excellent properties of Irvington 
formers and similar wound #100 are needed . fine for 
structures . leads remain infra-red baking. This varnish 
flexible and are easily identi is suited to motor coils, wound 
fied where color coded. stators and field coils. 


Both +100 and +500 can lower manufacturing 
cost, and improve product quality. Try them. 
Samples, with complete technical data, sent upon 
request. 


“Look lo F wwington for Continued Leadership in Insulation” 


ne ee 


NOT 
basal 
4 RVI he GTO ~ lamtsh ¢ Insulator Company 


Irvington 11, New Jersey 


Authorized distributors 


in Atlanta; Baltimore; Berkeley; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Detroit; Los Angeles; 
New Hartford, N.Y.; New Orleans; Philadelphia; Pittsburgh; Portland, Ore.; $1. Louis; Seattle; Hamilton, Ont., Canade. 
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Now! A Top Quality Tape Recorder at a Reasonable Price 





New PRESTO 


Magnetic [ape Recorder 


T LAST, a magnetic tape recorder that 
A fully measures up to the most exact- 
ing requirements of broadcast network op- 
erations, independent stations and tran- 
scription producers, yet priced to have 
wide appeal. 


Compare these specifications: 
@ Frequency response: 30 to 15,000 cps + 1 db. 


@ Signal to noise ratio: Over 60 db below max. 
signal. 

@ Fast speed, 240 ft. per second forward and 
rewind, instantly reversible. 

e Recording speeds 7%” or 15” per second 
(15” or 30” per second provided on request). 
Speed selection by special 2-speed motor. 

@ Reels direct mounted on motor shafts. Uses 
any type and size of reel up to 14”. 

e Erasing, recording and playback heads all 
mounted in separate housing — entire unit 
connected by plug-in for immediate replace- 
ment. 


a enantio 


e Full-size illuminated scale V. U. meter on 
top panel. 





Now! Greater 
Accessibility 


Illustration shows how ev- 
erything mechanical and 
electrical can be serviced 
from the front and top. Am- 
plifiers and power supply are 
in swinging door behind re- Mailing Address: 

movable panels. Mechanical P. O. Box 500, Hackensack, N. J. 
units are mounted on top In Canada: 

panel, hinged at rear so it WALTER P. DOWNS, Ltd., Dominion Square Building, Montreal 
can be opened upwards. 


RECORDING CORPORATION 


Paramus, New Jersey 











WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS. 
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Miniature Telephone Type Relay 


NEW LK RELAY 


MOUNTINGS End mounting for back 
of panel or under-chassis wiring. Inter- 
changeable with standard “Strowger’ 
type mounting. 


COIL POWERS From 40 milliwatts 


to 7 watts D.C. 


CONTACTS: standard 2 amperes, 
special up to 5 amperes. 2 amperes up 
to 6 P.D.T. 5 ampere contacts (low volt- 
age) up to 4 P.D.T. Special 20 ampere 


DIMENSIONS: 
154” HIGH, 27/52" LONG, 
13/32" WIDE 
These are the dimensions 
for the 6 pole relay. 


Will meet Army and Navy 
aircraft specifications 
as a component unit, 


power contacts $.P.S.T., normally open, 
paralleled. 


Can be furnished 
hermetically 
sealed with 

solder terminals. 

PLUG-IN MOUNTING- 
SPECIAL. 


SK RELAY 


MOUNTING: Front of panel mount. 
ing and wiring. 

COM POWER: From 100 milliwatts 
to 4.5 watts D.C. 

CONTACTS: Same as “LK”. 
DIMENSIONS: 1!/.” HIGH, 19/\,” 
LONG, 3!/32” WIDE. 





These are the dimensions 
for the 4 pole relay. 





Will meet Army and Navy 
aircraft specifications 
as a component unit. 
CAN ALSO BE FURNISHED 
HERMETICALLY SEALED 
WITH SOLDER TERMINALS. 
PLUG-IN — SPECIAL. 


SK, HERMETICALLY SEALED 


ALLIED CONTROL co. INC. 2 EAST END AVE., NEW YORK 21,N. Y. 
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you can 6E SURE.. ie its 


Westinghouse 


— ong 


New Selenium Licks 
HIGH TEMPERATURE 
... HIGH VOLTAGE 


Here’s good news. Westinghouse offers 
you these important plus features in 
selenium rectifiers. 

Visitors at the IRE Exposition, held 
recently in New York City, saw this 
demonstrated by a unique hot-cold shock 
cycle test. Every 5 minutes during the 4 
days, shock changes in temperature from 
40° C below zero to boiling water were 
applied to a Rectox 24-Volt DC/33 RMS 
Plate Rectifier. Variation in output was 
extremely small. Extensive laboratory tests 
at stack temperatures up to 125° C further 
prove ability to meet unusual requirements. 

Since each plate will stand more volt- 
age, fewer plates are needed .. . smaller 
stacks may be used. 

The exclusive Westinghouse process of 
manufacture also assures lowest rate of 
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forward aging and constant, uniform cell 
performance. 


TRY A SAMPLE. 


Test it under your own conditions. Call 
your local Westinghouse office for details. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. J-21532 





The NEW “dag” CRT Wall Coating 


for all 
CRT 


glass 


envelopes 


Courtesy 
Allen B. DuMont 
Laboratories Inc. 





Here’s an entirely new CRT Wall Coating, developed by Acheson 
Colloids specifically and solely for use on CRT glass envelopes. 


**dag’? CRT Wall Coating is very easily applied... adheres tenaciously 
to all types of glass...does not yield objectionable by-products on heating. 


Prominent cathode-ray tube manufacturers have already found this 
opaque, electrically conductive **dag’? CRT Wall Coating eminently satisfactory, 
especially in tubes intended for television reception. 


Let Acheson Colloids help you with your CRT wall coating problem. 
Mail the coupon today for information on this or other electronic appli- 
cations of **dag’® colloidal graphite dispersions. 








Give me information on “dag” colloidal 
graphite dispersions for: 
Wall coating of CRT's 
Electrostatic shielding 
Corona prevention 
Dry-film lubrication 
Copper oxide rectifier disc coating 
Electrical resistances 
Filament cement 


sO000000 


40th Anniversary Year 








Acheson Colloids Corporation 


Port Huron Michigan 
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How to deal effectively with VIBRATION: 


—— 


Lote an MB PICKUP 


Any trace of vibration comes to light when you attach this 
sensitive electrical pickup to your product. A rugged, preci- 
sion-built product, it will withstand rough treatment. 


When bolted to equipment under test, this velocity-type pickup 
faithfully converts vibratory motion to an electrical output. 
Signal can be visualized with an oscilloscope. Major industries 
today find it indispensable for accurate analyses. Write for 
bulletin 124. 


-.- with an MB EXCITER 


You can’t beat this electro-dynamic exciter for shaking “bugs” 
out of products. With its frequency and force adjustments, you 
can “scan” a product for vibratory response—or fatigue-test it. 


Take one case where a manufacturer of turbines was beset by 
blade failures. With an MB Exciter, he was able to resonate 
blades to destruction quickly—while studying their motions 
with stroboscopic light. In this way, he got to the cause of the 
trouble visually! More data in our bulletin 210B. 


reolale! r 
... with ISOMODE* MOUNTS 


Because Isomode mounts have equal spring rates in all direc- 
tions, they’re efficient at all angles — and they isolate all 
modes of motion! 


That’s why, by adopting Isomode units, one company was able 
to simplify suspension brackets and save on manufacturing 
costs in addition to improving vibration control! Another has 
been better able to cushion heavy duty engines—without re- 
designing the mounting system! Ask for bulletin 202 and 
Design Chart. *Trade Mark Reg. U.S. Pat. Off. 


You can see why more and more engineers contact 
MB when they run into trouble with vibration. 
We'll be happy to cooperate with you on your 
problems. For more information and for bulletins 
on the above MB products, write to Dept. E5. 
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w™ television racing ahead to new records 

in popularity—to ever higher figures in 
dollar volume—choice of picture tubes takes pri- 
ority with designers and builders of receivers. 
The picture tube is the heart of the TV set. Cost, 
picture size, brightness—these must be carefully 
weighed in the light of the particular market at 
which a new receiver is aimed. 


Good news to designers is G.E.’s introduction 
of the two tubes shown here. One—the 84-inch 
type (SAP4)—dovetails with requirements of the 
low-priced receiver market where costs must be 
scrutinized down to the last penny. The 12-inch 
aluminized tube (12K P4) matches the needs of 


that field of sale—also large—where picture size 


and quality come first. 


Both tubes are G-E-designed to embody to- 
morrow’s advanced engineering concepts. Both 
tubes are G-E-built to highest precision standards 
of quality! 


SAP4 12KP4 
Max bulb diameter 811/16 inches 12 9/16 inches 
Min useful screen diameter 7% inches. 11 inches 
Heater voltage 6.3¥ 634 


0.6 amp 
magnetic 


magnetic 
— 
Over-alll length 1th ns nen 18s en 





Bulb metal-cone ; 
. ae 7-8 wi |) 


MAX RATINGS, DESIGN-CENTER VALUES 

SAP4 12KP4 

Anode voltage 10,000 v 12,000 v 

Grid No, 2, voltage none 410v 

Grid No. 1, voltage —125v —l25v 

TYPICAL OPERATING 

BAP4 
be 

Grid No. 2, 
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MASS TELEVISION MARKEIS 


TYPE 12K P4LA 12%-inch cathode-ray tube, all-glass 
construction. Aluminized screen. Offers the brightest picture— 
93 percent brighter (average) than a standard tube at 11,000 
volts! Offers 2 big picture—95 square inches when the entire 
tube face is scanned; 75 sq. in. when standard raster of 3-by-4 
aspect is employed. These areas are nearly half again as large 
as with the popular 10-inch type. ... Here’s the tube for TV-set 
manufacturers who put quality first, who wish to build con- 
sumer acceptance based on superior performance, on a larger, 
brighter, sharper picture. .. . Here's the tube that’s setting the 
pace in 1949 television! 


TYPE SAP4_An 8%-inch cathode-ray tube with 
metal-cone envelope. Has plenty of picture area—47 
square inches when the entire tube face is scanned; 
36% sq. in. when standard raster of 3-by-4 aspect is 
used... . Half the weight of an all-glass tube, so ideal for 
small TV receivers that are lifted and moved about. . . . 
Shortness of tube (14% inches) saves valuable space for 
the cabinet designer . . . Requires a simpler, less costly 
circuit, because the 8AP4’s triode construction does 
away with need for a Grid-No.-2 voltage supply. -. . 
Low in price, up-to-the-minute in design—a combina- 
tion that’s putting this tube in first place with builders 
of small TV sets. 


Size; responsibility; wide facilities for research, for 
manufacture—these identify a top source of supply for 
any manufactured article. Your source for picture tubes 
need be no exception. General Electric is actively en- 
gaged in every phase of television—has pioneered many 
important TV developments—brings to each tube type 
the knowledge gained from designing and building 
numerous other products in this field in which G-E leader- 
ship is acknowledged. 

G-E tube engineers are ready at all times to consult 
with you on technical problems relating to the application — 
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Norelco ; R ] y 
LIFELIKE = 


Television! 












... from this 2%" tube — 


/ 


Chosen by these famous makers of 
quality projection TV receivers 


ANSLEY e EMERSON 
FADA* FISHER ge 
PILOT « scott © 
STEWART WARNER 
INTERNATIONAL 
TELEVISION 
BRUNSWICK 


and others soon to be announced \ 


PROTELGRAM is the result of nearly 
fifteen years of research by the world’s 
greatest electronics laboratories. This scientifi- 
cally designed, optically correct projection system 
makes possible, for the first time, a life-size distor- 
tion-free picture of nearly 200 square inches (20” 
diagonal)...a more /ife-like picture without 
lare or eyestrain. And from a tiny long-life, f 
ow-cost picture tube! or 
PROTELGRAM is the answer to the public ifa.e? 
demand for a bigger, clearer picture that is : life size, 
easier on the eyes. It produces a better than : more 
16” x 12” non-reflecting picture that fills a flat lif like 
screen all the way to the corners, and permits wide s ite: i . 
angle visibility, fatigueless viewing from 5 feet ass PI ty television 
or 50! Small size and light weight make possible : 
compact consumer units. Write to Dept.PA-6, 
North American Philips Company, Incorporated, he F i 
100 East 42nd Street, New York 17, New York, ee é i a 








This ultra modern transmitter is 


engineered to save you money 


.« . and we are not referring to initial investment, 
though both the Collins 21B (5 kw) and 21L (10 kw) 
AM transmitters are very competitively priced in their 
respective power classes. 


We are speaking of maintenance cost, month after 
month, year after year. That is where the saving 
mounts up. 


The 5 kw 21B is designed and constructed as a con- 
servatively rated 10 kw transmitter, minus the addi- 
tional 892R power tube and associated parts needed to 
convert for 10 kw operation. The factor of safety is 
so great that the possibility of failure in any circuit 
approaches the vanishing point. 


In addition, a newly designed, highly efficient differ- 


ential relay, working in conjunction with the trans- 
mitter’s recycling system, acts as a positive protective 
device in the final amplifier circuit. 


This one device can save you many hundreds of dol- 
lars in the cost of tube and component replacements, 
and outage credits to sponsors. 


When you convert to the 21L for 10 kw operation, 
you lose none of your original investment. No major 
component replacements are necessary. And you lose 
no air time. 


These are examples of many advantages gained by 
choosing the Collins 21B/21L. For more complete in- 
formation, write us for a fully illustrated bulletin de- 
scribing this equipment. 


FOR BROADCAST QUALITY AND ECONOMY, IT’S... 


COLLINS RADIO COMPANY, Cedar Rapids, lowa 


11 West 42nd Street, New York 18, N. Y. 


> 


458 South Spring Street, Los Angeles 13, California 
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IEW MODELS 


# . 


FIVE NEW 7” MODELS 
P7-T ST-804 P7-T ST-807 
P7-U ST-806 F7.T ST-809 
F7-U ST-808 


FIVE NEW 6”’x9” OVAL MODELS 
P69-S ST-812 P69-T ST-811 
P69-V ST-810 F69-T ST-814 

F69-U ST-813 


|pjensen \e ONE NEW 514” MODEL 
aces || P525-V_—ST-803 


PM SPEAKER 
STAMOARD SERIES 





The addition of these new models brings the 
number of speakers in the Jensen Standard 
Series to fifty-three — the most complete array 
in speaker history. In addition are the Jensen 
Concert Series, Special Series, Coaxial, and 
Professional Series. There is a genuine Jensen 
available for every purpose. 


-n ove 
prsunureca, eee 


Write for Catalog 1010-F 


ensen 


MANUFACTURING COMPANY 
Division of the Muter Company 
6607 SOUTH LARAMIE AVENUE 
CHICAGO 38, ILLINOIS 
In Canada: Copper Wire Products, Ltd., 351 Carlaw Ave., Toronto 
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be Many TV stations either on the air 
or under construction, are Du Mont- 
equipped throughout. That means the 
Du Mont Type TA-124-B Image Orthi- 
con Chain for studio and remote pick- 
ups, alike. 

But of even greater significance is the 
gtowing use of Du Mont cameras and 
auxiliary equipment by TV stations orig- 
inally using other makes of eqn 
by intra-store television der 
tions; by wired television ins 
by movie producers exper 
with television production po 
by TV training schools; by gov 





With more and still more telecc 
TV camera equipment because of 





DU MONT 


Type TA-124-B 


/uccage Chiltwcon Cheaihit 


agencies both here and abroad. 


The Du Mont advantages are many: 
Split-second action through quick set- 


SD+QW= aa 


Simple Translation) 
SUPERIOR DESIGN plus 
QUALITY WORKMANSHIP equals 
DU MONT 


First With the Finest in Television 


up; finger-tip controls; superlative 
image pickup with precise electronic 
viewfinder checkup; accessibility for 
time-saving inspection and immediate 
maintenance; handy matched units, 
jiffy-connected, for all required power, 
synchronizing, amplifying and monitor- 
ing functions, plus the latest camera 
effects. 

But the outstanding characteristic of 
this popular Du Mont Type TA-124-B 
Image Orthicon Chain is DEPENDABIL- 
ITY. That, in the final analysis, is the 
all-important consideration. For “The 
show must go on,” regardless. 


e Consult us on your TV plans and requirements. Literature on request. 


ALLEN 8. DU MONT LABORATORIES, INC. 


PLACE, NEW YORK 3, N. Y. ° 


54. 


STATION WITG, WASHINGTON, D. Cc. «¢ 


TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. ¢ 
AND STATION WABD, SIS MADISON AVE., NEW YORK 22, N. Y. ° 


DU MONT NETWORK 


DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER 
HOME OFFICES AND PLANTS, PASSAIC, N. J. 
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a a Workshop Associates, Inc., specialists in high frequency antennas, use Lamicoid sheet, 
UWWWT0. tubing and rod for many parts in television, FM radio and high-gain beacon antennas. 


meets highest standards in custom-built TV and FM antennas 


Workshop antennas are custom-built for exceptional performance. For dependability in 


parts serving structural and insulating functions, Workshop Associates rely on LAMicotp. 


\ thermosetting laminated plastic, LAMicom combines tough-as-metal strength with 
lighter-than-wood weight. It has high dielectric strength, low power factor and good 
moisture and corrosion resistance. Made in sheet, rod and tube form, it can be readily 


fabricated by sawing, shearing, punching and machining into thousands of accurate shapes. 


LAMICOID is made to the highest standards of quality, based on our 56 years of experi- 
ence in making fine electrical insulating materials. Contact our nearest sales office or fabri- 


cator for further information. 


MICA Vuaubcter COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND 
AND TWINES «- CABLE FILLING AND POTHEAD COMPOUNDS - TION TAPE AND SPL! 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE - 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING « FIBERGLAS BRAIDED SLEEVIN 


CLOTH + INSULATING PAPERS 
E + TRANSFORMER 2M 
VARNISHED CAMBRIC CLOTH AND 
ED NG + COTTON TAPES, WEBBINGS AND 
SLEEVINGS - IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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tetrod 
ABOUT THE 4X150A . " 7 
= xtremely compac . ¥ vie 
pon ° relative! - : 
—_ it is intended 
voltag 
oscillator poy Woes f 
amplifier, Ms high-frequency & 
ya' 
powe’ seristics are main ne 
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fier oF 

asa“ oe 
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d in one Good operatic 

Prto 950-M¢ 

CTERISTICS 


i ial 
ted Unipotent a 
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Scree rel 7 shielding) 02 wut 
Direct we Newiate a 
ne- é g 
Input . i : ; “ 
Output _. 7250 ma., &% = 500 ‘ ecieeuten 
transconductance { + : : = = 
a TELEPH 
LASs-C TELEGRAPHY OR = Raya 
: Ratings (Frequencies up , 
Maximum : : : 


Voltage 


Cathode 


~ tion 

issipation ~ 
on Dissipation 
Gris Dissipation 


Com ete dat available on request 
pl ata a 
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Follow the Leaders to 


Set The Power for R-F 


Skill in the form of old fashioned individual dex- 
terity, teamed with modern manufacturing tech- 
niques, plays a very important part in the manu- 
facture of better vacuum tubes . . . Eimac tubes 
Craftsmanship of Eimac employees is the result of 
years of training at one specific art . 
tube assembly . 


vacuum 
and the degree of proficiency 
they have attained is manifest in the quality of the 
product they produce. 


Illustrated is the screen-grid assembly operation of 
the Eimac 4X150A tetrode. Precise geometric 
alignment of these parts provides the excellent 
electron beam action in the 4X150A. This opera- 
tion is but one of over a hundred similar operations 
in the construction of this tube requiring the 
painstaking abilities of the Eimac craftsman. 


EITEL-McCULLOUGH, INC 


728 San Mateo Ave., San Bruno, California 
Export Agents: Frazar & Hansen, 30! Clay St., San Francisco, California 


57 





INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, TOO 


Each of the four magnets 
shown here is different in 
size, weight, material, and 
price; yet each will produce 
exoctly the same omount 
of energy 


ee 


“PACKAGED ENERGY” SAVES SPACE, CUTS-COSTS 


INDIANA permanent magnets fit your need like a doc- 
tor’s prescription—the right material, the right design, 
the right magnets to do your job best. NEW! BOOKLET NO. 4-E6— 





. TELLS ALL ABOUT PERMA- 
When you buy Indiana permanent magnets, you buy product NENT MAGNETS. A NOTE 


improvement ... new and higher efficiency .. . new versatility .. ON YOUR COMPANY LETTER- 
mew economy. Today, Indiana magnets are performing opera- HEAD WILL BRING YOU A 
tions that were impractical only a few years ago—actually replac- FREE COPY. 

ing many mechanical and electrical devices—and with less 
weight, less bulk, lower cost. 











For example, certain radar magnets of Alnico originally weighed 

14 pounds. Through redesign by Indiana, their size was reduced Indiana is the only manufacturer of all types of 
materially and their weight cut to 3% pounds, Both were of commercially used permanent magnet alloys. Con- 
identical material; both produced the same energy. The sub- tinuous research and production control assure 
stantial savings in weight and cost were accomplished wholly eed henge Rime gpm: Mea aS pe a 
by a change in design. Consultation with our engineers may ; ; > 


. ge . Call on our Special Design Service in solving your 
result in similar savings for you. problems. 


THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 
6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N. Y. 
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, 
_/ USE SCHENECTADY VARNISH  \ 


*150 Uv 


: / 
NY for insulation at High Mais 


a Pee a 


Ee al ite 


W. are keeping pace with modern electrical design 
which stresses high operating speeds, high tempera- 


FOR COMPLETE SPECIFI- 
tures and smaller units. No. 150 answers this problem 


CATIONS OR TECHNICAL 
by offering an easy to apply varnish which has top _ FIELD SERVICE... WRITE 


insulating qualities. The mechanical strength of 150 
varnish actually increases at elevated operating 
temperatures. 


SCHENECTADY VARNISH CO., INC. 


200 CONGRESS ST., SCHENECTADY, NEW YORK e 


RESEARCH KEEPS SCHENECTADY... “FIRST IN VARNISHES” 
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PYRAMID 
CAPACITORS 


BUSINESS BRIEFS 


By W. W. MacDONALD 


Early In The Morning on the 
day FCC announced that licenses 
to operate citizens band transmit- 
ters would be issued generally be- 
ginning June 1 (see p 128) the 
CIO’s Political Action Committee 
tipped off its local leaders that sets 
might be used by pickets and by 
block workers getting out the vote. 
This is, indeed, action. 


TV-Tube Implosions have so far 
been few and far between and we 
know of no specific instance in 
which anyone has been injured. 
Nor is there any reason why any- 
one should be if the tubes are left 
alone by laymen and handled with 
reasonable care by technicians. 

Manufacturers’ interested in 
preserving the safety record are 
planning a cooperative campaign 
telling technicians how to handle 
picture tubes in the plant, in the 
service shop and, where necessary, 
in the home. Suggestions will 
probably include cradling tubes to 
distribute their weight more or 
less evenly rather than carrying 
them by the neck, wearing masks or 
goggles and protective aprons 
when working around them with 
tools and driving a spike through 
tubes in cartons rather than strik- 
ing the cartons a blow with a blunt 
instrument for disposal. 


Solderless Connectors are com- 
monly used in electrical equip- 
ment, in many instances speeding 
up production and, in most, simpli- 
fying installation and mainte- 
nance. They are being used in 
more and more industrial elec- 
tronic devices and acceptance is 
slowly growing even among de- 
signers of sensitive instruments 
and communications apparatus. 

Manufacturers of solderless wir- 
ing connectors, however, say there 
is one barrier they cannot seem to 
hurdle, and that is the application 
of their products in low-level high- 
gain circuits. Is this an unjusti- 
fied taboo, a hangover from the 
days when everything associated 
with tubes had to be soldered? Or 
is too much noise produced by 


fluctuation of contact resistance? 
Who has figures that tell how 
much noise is tolerable? How, in- 
deed, should requirements be de- 
termined by test? 

While soldering may be the eas- 
iest way to make most connections 
in low-level high-gain circuits we 
suspect that many could satisfac- 
torily be made by means of solder- 
less wiring devices and that there 
are production, installation and 
maintenance advantages. We also 
suspect that if noise standards 
were set up manufacturers could 
in most instances easily meet them. 


A Reader working for one of the 
major airlines tells us he has de- 
veloped an electronic converter, 
having no moving parts, that 
should be useful as an alternating- 
current power source for such 
things as aircraft, mobile and 
portable radios, and also possibly 
in connection with Geiger counters 
and hearing aids. 

We'll be glad to forward letters 
from any interested manufactur- 
ers. 


Two-Year Program to reduce 
size and weight of electronic 
equipment in military aircraft has 
produced savings up to 50 percent. 
The importance of the program 
becomes apparent when it is rea- 
lized that in one large bomber over 
4,000 pounds of such equipment, 
of 17 different types, has hereto- 
fore been carried. 


Crystal Business, good during 
the war and, by comparison, bad 
immediately after, is reported to be 
picking up. Just how much of the 
pickup is due to increased govern- 
ment business and how much to 
reduced competition is hard to say. 


Membership Drive currently 
under way by the Society of Mo- 
tion Picture Engineers, having 
3,000 technicians including theatre 
projectionists on its roster, makes 
television-station engineers wel- 
come. Similarly, we are told that 
SMPE will extend its bids for 
financial support beyond the movie 
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Let’s Put the Chill on a Hot Subject... 


» TERMINALS 


faa) PROTECT PRODUCT 
vv PERFORMANCE 
af 


+e) 
4 \ 
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As you read this message engineers the country over are hard 
at work planning, experimenting on fused hermetic sealing for their 
company’s electrical product. 


When the subject of a so-called glass terminal comes up (and 
it's bound to) they're apt to talk in terms of thermal shock. That's 
where Fusite Hermetic Terminals come in. 


Take the interfusion of steel and inorganic glass that is a Fusite 
terminal. Apply the sizzling heat of a soldering or welding opera- 
tion. And if you want to be ornery, shove it right out on the shipping 
dock on a zero day. 


What happens? 


Absolutely nothing. Your seal remains as tight as your production 
skill made it. All Terminals remain as smooth, as rugged, and 
uniform as only Fusite makes them. 


Would you like to know more, or see samples? Write to Dept. E. 





TERMINAL ILLUSTRATED 908HTO —For plug-in to standard 
“Octal” sockets. Available with two to eight hollow tube 
electrodes. 








eesti b aig 





FULL STRENGTH 
SOCKET WON'T 
STRIP OR WEAR. 


NEVER 
OUT -OF -ROUND, 
LEAKPROOF METAL~ 
TO-METAL SEAL 


ALLEN TRU-ROUND 
DRYSEAL PIPE PLUGS 


Bic ees Pressur-Formd 





This newest Allen O Head product, 
made of Allenoy steel, meets 
all the demands of a dryseal plug 
in applications involving extreme 
pressure, such as in refrigeration 
and hydraulic equipment. For 
use with dryseal taps. No sealing 
compound required. 

It stands up under repeated 
wrenching as no plug has before. 
Its Pressur-Formd socket, un- 
weakened by drilling and broach- 
ing, is so strong the key will shear 
before the socket strips. 
Pressur-Formd threading insures 
metal-to-metal contact all the way 
by producing burnished threads. 
This method prevents distortion 
and nicked, imperfect threads 
which gouge softer metals and 
impair the seal. 

Accurate fit is assured by 360° 


roundness, and by a perfect taper, at 
both the pitch and crest diameters. 
Here’s positive protection against 
the high cost of leaky or faulty 
pipe plugs. Get ‘“Tru-Round” 
Dryseal Pipe Plugs by ordering 
genuine Allens in the distinctive 
black and silver box. 

Now available in sizes from }” 
to 1144”. No increase in price. 
Write us for samples and en- 
gineering data. 


RFOR NORMAL APPLICATIONS 

Our ‘‘Tru-Round” stand- 

ard pipe plug, also Pressur- 

Formd, is leakproof, and 

a sealing compound is not ordinarily 

| needed for pressure-tight joints. Pre- 

cise roundness and smoother threads 

make for better seal. Threaded strictly 

in accordance with Army-Navy Aero- 

nautical Specification AN-P-363. Fully 
guaranteed. 


MANUFACTURING LEN 


Hartford 


2, Connecticut, U. S. A. A. 
LOS 


NEW YORK. CLEVELAND. DETROIT. CHICAGO. 


4 


ALLEN..... 


FOR 40 YEARS THE BUY-WORD FOR SOCKET S SCREWS. 


BUSINESS BRIEFS (continued) 
studios to television networks and 
makers of video gear. At the an- 
nual convention in New York in 


| April the Society pulled the stops 
| out and devoted the preponderance 


of its time to television. 


TV Receiver Shipments by RMA- 
member companies in 1948 totaled 
946,206, broken down as follows: 


Alabama 
Arkansas 
California ... 
Colorado = 
Connecticut .. 
Delaware .. 
District of ¢ NIGIOURS 666 ne c60'aie 
A lorida 
Georgia . 
Illinois 
Indiana 

TOWE .20- 
Kansas . 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan . 
Minnesota 
Mississippi 

Mi ; 


, Hampshire crore 
y Jersey 
ry Mexico 
New York 
North Carolina . 
North Dakota . 
oa : 
Oklahome ‘ 
Oregon 
Pennsylvania 
Rhode Is aaa 7 
Tennesse 
Texas 
Utah 
Vermont 
Virginia > wer ai 
Washingto on 
West Virginia 
Wisconsin 
Areas Not ‘De termiy 
Shipments, it should be noted, al- 
ways trail behind production re- 
ports (some of the shipments listed 
above represent 1947 production). 
RMA-member companies produced 
866,832 television receivers in 1948, 
and it is estimated that the whole 
industry made 975,000. 


Sales Researcher Frank Mans- 
field of Sylvania, having so far in- 
terviewed 1,686  non-television 
owners in eight areas within video 
range, says at least 1,580,000 are 
wide open for sets in 1949 and that 
the industry ought to be able to 
sell as many as 2,710,000 if every- 
thing goes well. 


Reading The Want Ads, we are 
always intrigued by the appear- 
ance of offers of jobs and offers of 


* personal services almost on the 


same page. Like ships that pass. 
forlorn, in the night. At the 
moment many of the jobs offered 
engineers seem to be in the field of 
airborne electronics, while many 
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of the job seekers seem to be from 

the redie-recliver Gall. This; pak PBovecatihe. CHARACTERISTICS 
haps, indicates not a recession but 

a migration. 


and 
Money Intake by the Radio Prectte PERFORMANCE 
Corporation 


of America and its 
domestic subsidiaries totaled $357,- 
617,231 in 1948 as against $314,- 
023,572 in 1947, broken down as 
follows: 


1A 

marine 
Less inter- 

sactions 


Money outgo, including cash car- 
ried to surplus to balance the books 
against the intake totals shown, 
broke down this way: 

Materials talent, rent, 

adv., et« ee 4 
Salaries ous iene 
Depreciation and amorti- ? : 

zation ... ‘i , , = e 
— . c be Hermetic Seal ms Series fe} 
lends fe igs cer 2.3 5 ~ 


D . Construction Also 
Carried to surplus 


Available , oe R ‘7 L AY S 
Corporation profit after taxes was 


6.7 percent in 1948, 6 percent in GED POLARIZED 
1947. gue RELays 














—~ 3 Basic TYPES 
Philco’s 1948 Business broke 


deuiren boaacaame “HULL SEEKING’...“NORMAL”...“LATCHING”... 


vision, radios and phonog raphs ; FORM “X" Three-Position “Null Seeking” sensiftve relay, Armature 
40 percent refrigerators, freezers normally maintains central balanced position with all contacts oper 
and ir-conditi “rs: 9 rcent No motion occurs ,until a predetermined amount of current 1s applied 
F ee to coil. Armature then snaps right or left (depending or polarity of 
vacuum tubes, parts, dry batteries coil current) to close correct contacts. Snaps to return position at a 
and accessories; 5 percent govern- lower value of coil current . 

ment and industrial business. APPLICATIONS For servo or control circuits where a v aria le 1 

be restored to normal from either of two directions in which it 


stray: and where automatic correction must consider direction, 
C-R be Sales to the television- or polar he of the error. Ex ates s ee itic steering, directior 
. y oe Lp * > - . ing, vurdance, process or machine contr i 
receiver market increased 361 per- FORM “Y" ~— TwoPosition, | ‘Normal’ Spring/Return’ Sensitive Re 
cent in units and 312 percent in lay. Effectively, this is a plate circuit relay and multicircuit contactor 
dollars in 1948 as against 1947, in one unit. It behaves like cans | 
; ‘5 $ | to nt of 7O0Op olarit) 
according to RMA. During the sar obacs oath fe ee PDI 
5.47 APPLICATIONS herever! a sensitive. relay 1p to 
4 DT 4: 9 re ‘ 
— , 1,265, vb tubes, valued at stantially rated contacts is needed 
$31,985,461, were sold. Of these, conn “2 Peds Positions . MO a ee re erg REA 
1,179,444 went to set makers as motion and forces have ira CS ce a strong a ng " 
“ea . ser ever s va 2 ae nd not mechanical 
original equipment, 84,230 were pret ey Howev r ind 1 lanica 
€ acrive rom a powel ul 
for renewal, 1,380 were bought by resists shock, vibration, ¢ 
the government and 418 were 


exported. 


ntional s ve relay buf respond 


ge 


ney 
net field which precludes wear, 
APPLICATIONS For overcurrent, reverse Current or over voltage 
tective circuits, memory circults, ind t I in place 
chanical latch relays. Extreme rehability with 

exceptionally long life 


Tele Drive-In Theatres are get- 
ting a big play on the West Coast. 





CIRCUIT DESIGN SERVICE 

select th right S 
Saddest Sight of the month, wit- 

nessed by one of our associates in , 

a retail store, was a demonstration . /? . ae - ; 

of a new radio set of a certain Sigma Jastruments. INC. Ask 

. ° = 

make during which the contrap- C/omnative ee for Sigma 

tion poured out glowing commer- Sigs Bulletin 15 
. ° es 62 CEYLON ST., BOSTON 21, MASS e 

cials concerning a television re- 

ceiver made by the same company. 
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Two Single or Double Section Switches... 


. 


RSA-60 


... Of Space Saving Design and Mallory Precision Quality 








ENGINEERING DATA SHEET 


Send for the Mallory Engineer- 
ing Data Sheet on the RSA-50 
and RSA-60. It contains com- 
plete specifications for available 
circuit combinations with re- 
spective terminal locations, 
dimensional drawings—every- 
thing the engineer needs to 
adapt the RSA-50 or RSA-60 
switch to a particular circuit. 


SPECIFICATION SHEETS 


Specification sheets for the RSA-50 
and RSA-60 switches have also 
been prepared. These sheets are 
yrinted on thin paper to permit 
nlueprinting. The sectional draw- 
ings indicate standard and optional] 
dimensions—make it easy for 
you to order production samples 
yuilt to your requirements. 








Where space is a factor—dependability essential—the Mallory RSA-50 and RSA-60 
switches fill the bill! 

These circuit selector switches, with section and terminal design identical to that of 
the famous Mallory RS-50 and RS-60 switches, are designed for band and tone control 
switching in radio receivers and other electronic applications where medium and low 
torque indexing action is desired. 


The index assembly is of durable design and constructed with a minimum of parts- 
affording dependable service life with low torque and positive indexing action. 

Note these many features, inherent in all the Mallory RS series, which contribute to 
their dependability and quality: 

@ Insulation of high-grade, low-loss laminated phenolic. 


@ Terminals and contacts of special Mallory spring alloy, heavily silver-plated to 
insure long life at low contact resistance. 

@ Terminals held securely by exclusive Mallory two-point fastening—heavy staples 
prevent loosening or twisting. 

®@ Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation. 

@ Six rotor supports on the stator—insure accurate alignment. 


® Brass rotor shoes, heavily silver-plated—insure low contact resistance. 


@ All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing— 
insures smooth rotation— minimum of noise in critical circuits. 

The RSA-50 and RSA-60 are both available in one or two section construction. The 

RSA-50 accommodates up to twelve terminals on either side of the section and provides 

from 2 to 6 positions. The RSA-60 accommodates up to ten terminals on either side of 

the section and provides from 2 to 5 positions. The RSA-60 has the narrow section 

design—ideal for under chassis mounting, where space saving is paramount. 


Precision Electronic Parts— Switches, Controls, Resistors 





P.R. MALLORY & CO. Inc. 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 


Contacts Switches 
Controls Vibrators 
Power Supplies 





Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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CROSS 





> SHADOW ... Electronic computers are often too 
fast for their own good, so much so that one of the 
principal problems now facing designers is a means 
of getting numerical information out of the computer 
as fast as it is computed. Magnetic tape is a great 
advance, over manual methods, but still limited in 
speed. Now comes word of the Charactron, a 
cathode-ray shadowgraph device, which passes a 
defocused beam through metal plates in which have 
been cut, stencil-fashion, the outlines of numbers. 
The beam, passing through the stencil outline, forms 
the corresponding number on the phosphor of the 
tube. By a selective deflection system similar in 
form to a honeycomb, it is possible to form multi- 
digit numbers, at selected positions on the tube face, 
at the rate of 20,000 characters per second, or about 
as fast as any computer can spew them out. A high- 
speed movie camera can photograph the output for 
storage and later study. The tube, developed by 
J.T. McNaney at Consolidated Vultee Aircraft Corpo- 
ration, is also suitable for displaying other forms 
of printed information at high speed. 


» SALARIES . 
electrical 


.. We are surprised to note that recent 
engineering graduates (the majority of 
whom are electronics or communications majors) 
are not the best paid of the current crop of technical 
newcomers. So, at least, is the report of a survey 
conducted by New York University among its recent 
engineering graduates. 

In 1947 the “electricals” headed the list with an 
average starting salary of $238 per month, followed 
by civil, chemical, mechanical 
graduates in that order. But in 1948, the highest 
pay went to the new crop of chemical engineers, 
followed by the mechanicals, civils, electricals and 
aeronauticals in that order. The salaries of all were 
higher in 1948 by from 5 to 16 per cent; the average 
starting salary of the electrical graduates went up 
5.5 percent from $238 to $251. This is a rather small 
sample (177 men replied to the survey question- 


and aeronautical 
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TALK 


naire), and perhaps not indicative of any general 
trend. But it bears watching. 

The professors have been predicting overpopula- 
tion among electronics engineers ever since the end 
of the war. If the supply of new men in electronics 
is catching up with the demand (and we still doubt 
it) the time is ripe for a reassessment, by educators 
and employers, of the real needs of our field. Our 
firm belief is that a great many more engineers can 
be employed, particularly in the development of new 
techniques, than are envisaged in the current plans for 
expansion of our industry. Let’s not discourage the 
new talent. 
> FREE TIME ... The common complaint that a 
television set in the house takes over too much 
precious leisure time has moved Paul Raibourn, vice- 
president of Paramount Pictures, to consider in a 
recent speech how a man spends his time. Of the 
168 hours in a week, about 98 go to such essential 
needs as sleeping, eating, dressing, bathing, shaving 
and going to and from work. Time was, 100 years ago, 
when the remaining 70 hours were wholly occupied in 
work. Now, with the 40-hour work week, we have 
about 30 hours for leisure. 

Surveys indicate that 7 to 8 hours per week go to 
radio listening, at a cost of $42 a year, 14 hours a 
week for the movies at $35 per year, 14 hours with 
newspapers at $40, magazines { hour at $20, auto 
3 to 6 hours at $400 yearly, and 15 hours of spectator 
and participant sports and games, hobbies and the 
like. So along comes television. It costs about $100 
a year, all things considered, and the time it takes 

well, you name it! 

We might suspect Mr. Raibourn of whistling in the 
dark, were it not for his years of active support of 
television, when he remarked that a decrease in the 
work week from 40 to, say, 30 or 35 hours, might 
allow television to take its place without affecting 
other leisure-time-consuming industries. From where 
we sit, even that’s not enough extra time. 





asic Research Projects 


Parabolic reflector being used for tropospheric reflector studies 


at Cruft Laboratory 


HROUGH the Office of Naval Re- 
ir canei (ONR), the Department 
of the Navy is sponsoring basic re- 
search under an Act of Congress 
dated August 1, 1946. The objective 
of ONR is to plan, promote and co- 
ordinate Naval research. It is con- 
cerned mainly with basic research, 
while the Bureaus of the Navy are 
concerned with development and re- 
search directly with 
development. 

ONR conducts a large amount of 
applied and basic research at the 
Naval Research Laboratory and 
other Naval laboratories. However, 
several divisions, including the Phy- 
sical Sciences Division, are charged 
with basic and fundamental re- 
search for which it is expedient to 
utilize the facilities of universities 
and the talents of their civilian 
scientific personnel. 

Placing work with universities 
achieves a number of objectives. 
These include the expansion of re- 


associated 


search facilities of smaller institu- 
tions and distribution of activity 
over a wide area. In addition, the 
program establishes a reservoir of 
scientists who have become familiar 
with important problems’ while 
working on ONR-sponsored _re- 
The program also trains 
many graduate students, thus in- 
creasing the nation’s scientific man- 
power 


search. 


resources. Past deficiencies 
forcefully revealed in 
the Steelman Report to President 
Truman on the 
activity. 

Work sponsored by the Electron- 
ics Branch of the Physical Sciences 
Division of ONR is not contained 
only in large university projects. A 
particular effort is made to sponsor 
smaller programs, with the result 
that much effective work is done 
which could never have been initi- 
ated without external support. 

The field of electronics has been 
divided into seven subfields or cate- 


here were 


nation’s scientific 


Jet aircraft model used at Cruft in connection with aircraft 
antenna research project 


gories for ONR-sponsored research. 
These are Propagation, Radiation 
and Matter, Electron Ballistics, 
Physics of Components, Circuitry, 
Systems and Instrumentation. 

All of the present projects under 
active sponsorship have been co- 
ordinated with the other services 
and are considered to be important 
from a scientific as well as a purely 
Naval viewpoint. Some projects, 
however, are more interesting than 
others from the standpoint of im- 
mediate application and specific re- 
sults obtained. In the field of purely 
basic research this probably is more 
the exception than the rule. How- 
ever, this article is primarily con- 
cerned with such projects and gives 
some indication of 
benefits accruing. 


the practical 


Cruft Laboratory at Harvard 


In the fields of electromagnetic 
radiation, propagation and micro- 
wave circuits, Harvard University’s 
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Under ONR Contracts 


Survey of extent to which Office of Naval Research is sponsoring fundamental research 


in small as well as large universities, and details of several current projects that promise 


By KARL R. SPANGENBERG 


Electronics Branch 
Physical Sciences Division, 
(On leave from Stanford University) U 


Head, 


early practical applications 


ONR 


WALTER E. GREENE 


Lieutenant 
Electronics Branch, ONR 


Commander 


Navy Departme nt 





Cruft Laboratory is doing some in- 
teresting work. 

A rather large group there is in- 
volved in the recording and analyz- 
ing of sky-wave radio signals re- 
ceived over long distances. The ob- 
jective of this group is to be able to 
predict the characteristics of radio 
transmission from point to point 
from a correlation of vertical and 
oblique ionospheric measurements. 
Signals of various frequencies re- 
ceived over long paths at Cam- 
bridge, Massachusetts, from Glen- 
ville, S. C., Cruces, N. M. 
and Lindau, Germany are being 
automatically recorded. On the 
Cambridge-Glenville circuit, it so 
happens that Sterling, Virginia, 
near Washington, is halfway be- 
tween the ends of the circuit and 
directly under the point of grazing 
incidence of the skywave. It thus 
becomes possible to continuously 
examine at vertical incidence the 
point of reflection of a sky-wave 
from the ionosphere and correlate 
this vertical incidence data with 
signal strength and other factors 
at the receiving and transmitting 
sites. 

Another group at Cruft is study- 
ing the stabilization of microwave 
oscillators. The ultimate goal of this 
group is setting up a new type of 
frequency standard, independent of 
most of the normal causes for inac- 
curacies in present standards. Such 
an accurate oscillator circuit could 
be used to operate an extremely 
precise chronometer. Present ef- 
forts are directed to the stabiliza- 
tion of such oscillators by an am- 


Las 
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monia absorption line.’ Circuits de- 
veloped so far are delicate, complex 
and rather sluggish in their re- 
action time to a correcting impulse. 
As a consequence, there still re- 
mains a fertile field for investiga- 
tion of this problem. Variation of 
the ammonia absorption spectrum 
with changes in temperature and 
pressure is being investigated also. 

Important work of a highly prac- 
tical nature is also going forward 
at Cruft in the field of aircraft an- 
tenna measurements. This group is 
investigating new methods for the 
study of various antenna systems 
on full-scale aircraft structures. 
Measurements over a wide fre- 


quency range have been made on a 
number of antennas, including the 
inverted-L, inclined wires and other 
configurations. Better radiation pat- 
terns will be developed as a result 
of such work as this. 


Massachusetts Iastitute of Technology 

In any discussion of basic re- 
search the question often arises as 
to just how basic can research be. 
The definition of basic research de- 
pends upon one’s point of view. 
However, work in progress at the 
Laboratory for Insulation Research 
at Massachusetts Institute of Tech- 
nology is probably as basic as any 
under the cognizance of the Elec- 


Optical demonstration of lattice strains near wedge-shaped domains in barium 


Fine | 
produce initial ptibility. 
been assigned to the Lab 








wedges move back and forth in a varying electric field to 
h on nonlinear terroclectrics such as this has 





Y for I 


h at MIT 





tronics Branch of ONR today. 

Some of the most interesting 
work done at the Laboratory for 
Insulation Research has been in the 
field of high-dielectric ceramics 
such as barium titanate and mix- 
tures of barium and strontium tita- 
nates. These ceramics are nonlinear 
ferroelectric dielectrics similar in 
many respects to Rochelle salt. In- 
vestigating emphasis has been on 
properties pertinent to the design 
of nonlinear capacitors. 

There is considerable indication 
of hysteresis in measurements on 
barium titanate, showing that it is 
truly ferroelectric over certain 
temperature ranges. The ferroelec- 
tric properties of these materials 
“an be exploited in nonlinear cir- 
cuits such as harmonic generators, 
modulators and possibly dielectric 
amplifiers. 

Under certain conditions barium 
titanate can also be piezoelectric. 
Many practical uses can be found 
for this, such as microphone ele- 
ments, phono pickups” * and pres- 
sure gages. Pickups and micro- 
phones using the ceramic as the 
generating element are already on 
the market. 

The advantage of the ceramic type 
of generating element over the con- 
ventional element is that the cera- 
mic is much more stable over wide 
ranges of heat, moisture and dry- 
ness. Ceramic units can be designed 
to have a very good frequency re- 
sponse characteristic and are com- 
paratively rugged. 

Stanford University 

Among the projects at the Elec- 
tronics Laboratory of 
Stanford University may be men- 
tioned the traveling-wave tube and 


tesearch 


radar reflections from ionized me- 
teor trails. 

In traveling-wave tube work, at- 
tempts are being made to extend 


the use and understanding of this 
mechanism of continuous interac- 
tion between a traveling electro- 
magnetic wave and an electron 
beam.‘ The outstanding features of 
this novel tube are its great band- 
width and high gain at microwave 
frequencies. Voltage gain—band- 
width products are approximately 
1,000 times those of conventional 
low-frequency tubes and nearly 
2,000 times those of klystrons. Some 
typical performance figures are: 
Amplification 23 db; bandwidth 
1,000 mc; operating frequency 4,000 
mc; operating voltage 1,600 volts; 
beam current 10 ma; power output 
2 to 3 watts. 

At the present stage of develop- 
ment the traveling-wave type of 
tube has a rather objectionable 
noise figure, and much effort is be- 
ing put on the noise reduction prob- 
lem. This type of tube will be of 
use in such applications as broad- 
band receivers for television serv- 
ices, broadband ultrahigh-frequency 
i-f amplifiers, broadly tunable uhf 
receivers with simple wide-range 
tuning mechanisms, local oscillators 
for uhf receiver, radar services and 
many others. 

Other successful traveling-wave 
tubes have produced which 
operate in other portions of the 
spectrum, such as at 3 cm. 

In the meteor ionization research 
at Stanford it is desired to learn 
about the electrical and _ physi- 
cal properties of the ionosphere 
through the study of radio reflec- 
tions from meteor ionization trails. 
The use of these reflections as a 
means of studying meteors them- 
selves will also be investigated. Both 
pulse and Doppler 
wave) measuring 
being used. 


been 


(continuous 
techniques are 

It has been shown that as meteors 
pass through the outer envelope of 
air surrounding the earth, they 


leave behind a trail of ionized air. 
Even a minute particle may produce 
an ionized envelope one hundred 
kilometers long or more. This ion- 
ization can be great enough to 
readily reflect radio waves. Moni- 
toring of short-wave radio stations 
is perhaps the simplest way to de- 
tect meteors by radio, although it 
is not completely satisfactory. The 
received signal strength must be of 
a certain value, the distance from 
the station to the receiver must be 
proper and the frequency must be 
coordinated with the above param- 
eters. The research group is using 
laboratory transmitting, receiving 
and recording apparatus, and it is 
expected that much useful data on 
the earth’s outer atmosphere will be 
obtained from this project. 


University of Illinois 


The Department of Electrical En- 
gineering of the University of Illi- 
nois has a project on Direction of 
Arrival of Radio Waves. Work is 
currently going forward on An- 
tenna Arrays for Direction Finding, 
System Analysis, Data Presenta- 
tion and Amplifier Development. 

A rigorous mathematical analysis 
has shown that super-gain antenna 
arrays are not practical due to a 
very large decrease in radiation re- 
sistance and bandwidth and a con- 
sequent increase in ohmic losses and 
difficulty of tuning. 

The Data Presentation group is 
concerned with the construction of 
an eight-gun cathode-ray oscillo- 
graph for use in simultaneous pres- 
entation of bearing information 
from eight or fewer sources. 

The System Analysis group is 
presently working on characteris- 
tics of existing direction-finding 
systems. Construction work on the 
Antenna Simulator has proceeded 
sufficiently far to allow preliminary 
examination of d-f 


several radio 


Three-centimeter wavelength traveling-wave tube being used at Stanford University in research aimed at reducing the noise figure 


of this broadband amplifying device 
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Oscilloscope patterns of wave interference in an electromagnetic field. Wavelength 

of both sources is 10 cm. Vertical columns from left to right are for distances of 

1, 2, 3 and 5 wavelengths respectively between the interfering sources. University of 
Illinois photo 


systems by this means. It is ex- 
pected that much useful informa- 
tion will be forthcoming from this 
d-f work. The results should be of 
value to commercial organizations 
as well as the Armed Services. 


Brooklyn Polytechnic Institute 

The Brooklyn Polytechnic Insti- 
tute has a program of investigation 
in the general field of nonlinear 
electrodynamics. One of their proj- 
ects concerns an analysis of trans- 
ient response of various circuits to 
f-m signals. The effect of the fre- 
quency swing-bandwidth ratio on 
the transient signal has been ana- 
lyzed theoretically. It has been 
shown that the frequency swing 
should not exceed one-half the band- 
width for low distortion in conven- 
tional circuits. 

Since in any f-m system the fre- 
quency discriminator is of great im- 
portance, considerable effort. has 
been spent on analyzing various cir- 
cuits. It was demonstrated that the 
balanced type of detector was most 
beneficial in reducing harmonic dis- 
tortion. 

Some effort is also being put on 
the mathematical analysis of iron- 
cored circuits, with emphasis on 
magnetic amplifiers. Analyses are 
being made to determine the effect 
of system parameters on the time 
constant and to investigate means 
whereby the overall speed of re- 
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sponse of magnetic amplifier cir- 
cuits may be increased without un- 
desirable effects on other character- 
istics. 

It is expected that the newer 
highly permeable core materials 
now becoming available will have a 
more profound effect on the overall 
characteristics of future magnetic 
amplifier control systems than any 
radically different circuit arrange- 
ments which may be developed. 


Other Projects 
The particular projects men- 
tioned here are by no means the 


only projects of their kind under 
ONR sponsorship, nor do they rep- 
resent the only productive work. 
For example, in the field of high- 
powered microwave generators, the 
10-megawatt magnetron being de- 
veloped by the MIT Research Lab- 
oratory for Electronics is one of 
several tubes under development. 
In other categories of research, 
much fine productive work is being 
done by many smaller institutions, 
but space limitations do not permit 
mention here. 

More specific information on 
these and other interesting projects 
will be published by the research 
workers themselves in various sci- 
entific periodicals, since none of the 
work sponsored by the ONR Elec- 
tronics Branch is of a classified na- 
ture. The scientists are encouraged 
to disseminate widely the results 
of their investigations. The thought 
behind this is that fundamental 
truths should be free to everyone in 
order to increase the efficiency of 
the transition from original basic 
considerations to practical, concrete 
applications. 
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Minimizing 
Television Interference 





Techniques for making possible the reception of programs in regions far removed from 


the normal service areas of transmitting stations by improving the effective sensitivity 


and selectivity of receivers. Types of interference are explained and suggestions made for 


decreasing their effect on reception 


| prune is growing up at a 
phenomenal rate and has al- 
ready begun to experience growing 
pains. One of these is interference 
to the picture, commonly designated 
by the abbreviation tvi. 

There is hardly a receiver sold 
that does not at some time receive 
tvi of some sort on some channel. 
Radio listeners long ago became 
accustomed to _ hearing _ static, 
whistles and other forms of inter- 
ference on their broadcast receivers. 
It is unfortunate for television that 
the eyes are much more sensitive 
to interference. 

The television industry is snow- 
balling, doubling and redoubling 
production figures, turning out 
hundreds of thousands of receivers. 
New television transmitting sta- 
tions are springing up all over the 
country and people in these new 
areas are clamoring for receivers. 
Each expects to get bright, 
clear, movie-like pictures, despite 
the fact that the nearest television 
station is in some cases as much as 
130 miles away. 


one 


Receiver Sensitivity 

The receiver purchased may be 
designed to work satisfactorily in 
a primary coverage area of 5,000 
microvolts signal strength, or in a 
rural area of 500 or more micro- 
volts. Receivers are often installed 
in industrial areas where the signal 
strength may be as 
microvolts. 


nine 
Customers in such 
areas get plenty of snow or tube 
noise in pictures and undoubtedly 
will have the picture blanked out at 
times by various types of man-made 
interference. 


low as 
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By P. S. RAND 
Laboratory of Advanced Research 
Remington Rand Ine 
South Norwalk, Conn 


Because of its relatively wide 
bandwidth, television is especially 
subject to interference. In a super- 
heterodyne it is the function of the 
i-f amplifier to provide adequate re- 
jection of undesired signals near 
the pass band, while the front end 
provides rejection of signals far 
removed from the pass band and 
especially signals at the intermedi- 
ate frequency and image frequency. 

Superheterodynes are inherently 
subject to interference from a 
multitude of signal frequencies and 
television superhets are no excep- 





Receiver Design 


There are many causes of television in- 
terference that lie outside the realm of 
receiver design, particularly if reception 
in weak-signal areas is involved. 

Where venctian-blind effect is removed 
by synchronization of carriers (Electronics, 
Feb. 1949) there will still be many 
viewers who see two pictures at the same 
time. Diathermy, spark-plug and home- 
appliance interference may be very trou- 
blesome. The author has, however, proved 
to his own satisfaction that the present- 
day production receiver can be modified 
so as to remove a very large part of even 
the uncontrollable interference. 

If television is to become a truly na- 
tional service, the receiver manufacturer 
must continue to improve his product, not 
only for the urban viewer, but also for 
the millions in the uttermost fringe areas 
who are anxious to get almost any sort of 
reception so long as it moves and talks. 
—The Editors 











tion to the rule; in fact, because 
they must operate in the vhf region, 
they are more than usually suscep- 
tible to several types. Interference 
resulting from spurious responses 
most troublesome in television re- 
ception and the fault of receiver 
design includes: 

(1) Direct i-f feedthrough. 

(2) Image interference, arising 
from a combination of local oscilla- 
tor frequency plus i-f. 

(3) Signal image interference, 
resulting from local oscillator fre- 
quency plus signal frequency. 

(4) Interference occurring at 
twice the oscillator frequency plus 
or minus the i-f. 

(5) Direct reception of the oscil- 
lator signal from a nearby tele- 
vision receiver. 

The practical remedies for these 
faults as they apply to the various 
interference manifestations will be 
discussed below. 

Receiver Radiation 

It is necessary to have a high 
frequency oscillator in a superhet- 
erodyne type of circuit. However, 
it is not necessary to couple it to 
the antenna. Figure 1 shows the 
circuit of a front end used by sev- 
eral manufacturers during the past 
few years. Radio-frequency energy 
is coupled from the oscillator coil to 
the mixer grid coil, where it is de- 
tected with the television signal to 
form the i-f signal. Being only 
slightly higher in frequency than 
the desired signal, it is also fed into 
the r-f stage plate circuit where it 
easily finds its way through the 
partly neutralized push-pull triodes 
and thence to the antenna circuit. 


June, 1949 — ELECTRONICS 





Mild diathermy interference. Single bar (60 cps) drifting slowly 


up and down 


Medium-strength interference caused by neighboring receiver 


There being nothing to stop it here, 
it goes merrily on its way to be 
radiated from the antenna and 
eventually winds up in a nearby 
receiver tuned to a higher channel. 
Unless there is effective shielding, 
along with bypassing and filtering 
of power leads, it may also find its 
way to the receiver by direct radia- 
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PLL) 


‘ 


© 


qc COC COOKE: 


Severe diathermy type of interference at 120 cycles. Bars drift 


slowly up and down 


Strong electrical appliance noise causing loss of sync 


tion without a 

One obvious solution to this 
problem the use of a_ well- 
screened tube in the r-f amplifier, 
together with proper shielding, so 
that no energy from the oscillator 
coil can get into the r-f amplifier 
grid circuit. Since the oscillator 
frequency is some 20-odd mega- 


regular antenna. 


is 


ie 
ad .s Re Se ‘ 


Very strong receiver radiation has turned picture to a negative 


cycles higher in frequency than the 
desired television signal it is also 
helpful to have the r-f grid circuit 
tuned and switched for each chan- 
nel instead of employing a wide- 
band device such as L,. The above 
effect can be easily demonstrated 
by placing a booster amplifier using 
a screen-grid tube ahead of the 
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offending receiver. However, it is 
hard for a man to convince his 
neighbors that they should spend 
$20 or $30 for something the manu- 
facturer should have engineered 
into the receiver in the first place. 
Even if they could be convinced, it 
is first necessary to the 
offending receivers. 

Much of this type of interference 
will be eliminated if and when a 
new intermediate frequency in the 
vicinity of 40 mc is adopted. How- 
ever, it will still be necessary to stop 
most of this radiation in order not 
to jam services 40 mc higher than 
the television channels. 


locate 


Diathermy 


The complete elimination of radi- 
ated signals from diathermy, induc- 
tion heating and similar types of 
equipment is very difficult. Many 
industrial units actually generate 
more r-f than a high-power broad- 
cast station and interference elimi- 
nation requires careful double 
shielding of the entire work space, 
together with thorough filtering of 
all conductors entering the shielded 
area. 

The FCC has laid down rules cov- 
ering the situation and manufac- 
turers of this type of equipment are 
working on models that will cause 
less interference. However, assume 
that all harmonics and other spu- 
rious radiations have been elimi- 
nated and the only radiated signal 
is a reasonably stable one that lands 
in the band of frequencies at 27 mc 
set aside for the purpose. If this 
radio signal is strong enough it will 
still cause serious tvi to nearby sets 
utilizing the circvit shown in Fig. 
1. The 27-me signal will be picked 
up by the feeder acting as a long 
wire antenna and will pass through 
the r-f amplifier and mixer as 
though they were in parallel instead 
of pushpull. This equivalent circuit 
is shown in Fig. 2. No one would 
consider tying a long wire antenna 
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FIG. 1 


Schematic of typical television receiver front end 




















FIG. 2—Simplified circuit to show how diathermy signal passes circuit of Fig. 1 to 
show up as i-f interference 


to the i-f amplifier through a small 
capacitor, the actual effect obtained 
here. 

A tuned-grid, tuned-plate, push- 
pull 6J6 r-f amplifier, properly neu- 
tralized, is about the most effective 
thing to provide for these frequen- 
cies as far as sensitivity is con- 
cerned. However, a high-pass filter 
must be used ahead of it, with a 
Faraday screen and link coupling to 
the receiver. It is better in a pro- 
duction receiver to take advantage 
of the internal shielding offered by 
a screen-grid tube. 


Spark-Plug Interference 

Spark-plug impulses are of a 
wide-band nature and although they 
may peak in the vicinity of 50 to 60 
me they are strong all the way from 
28 to 100 mc. The exact frequency 
on which they are most bothersome 
depends to a large extent on the 
length of the wiring of the particu- 
lar car or truck. This type of inter- 
ference should be suppressed at the 
source. However, there are plenty 
of other types of interference of a 
similar nature so that it is desirable 
to do as much as possible at the 
receiver. Fortunately, something 
can be done. 


It is well known that the signal- 
to-noise ratio is a function of band- 
width; therefore it would be desir- 
able to utilize as narrow a band- 
width as possible in the tuned grid 
of the first r-f stage. The best pos- 
sible horizontal syne circuit should 
be used so that the receiver will not 
respond to random noise pulses and 
lose sync, as evidenced by horizontal 
tearing of the picture. 

Nearby Radio Stations 

Radio transmitters operating in 
the vicinity of a television receiver 
may or may not cause interference, 
depending largely on whether or not 
they are emitting harmonics that 
fall into television channels. Their 
fundamental may be overloading 
the receiver front end or feeding 
through it to the picture or sound 
i-f amplifiers. Harmonics and other 
such spurious emissions must be 
eliminated at their source. Methods 
for doing this have been shown by 
the author in QST for May and 
December 1948, February and May 
1949, and CQ for May 1949. How- 
ever, overloading or i-f pickup 
in the receiver must be cured at the 
receiver. This condition can largely 
be taken care of in the design of 
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FIG. 3—Typical high-pass filter to attenuate interference below television frequencies 
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FIG. 4—Parallel-tuned wave traps to at- 


tenuate a specific frequency 


the set but in the receiver of Fig. 1 
external means must be employed. 

The ideal arrangement would be 
to design a television receiver with 
a pass band of 5 me for each chan- 
nel and an infinite rejection of all 
other frequencies. Since this is not 
possible the next best is a design 
incorporating: (1) a network that 
will pass a balanced signal coming 
down the 300-ohm ribbon but will 
reject an unbalanced signal (pre- 
vent the ribbon from acting like a 
long-wire antenna); (2) a high 
pass filter that cuts off everything 
below 40 mc or so and yet passes 
all television channels; (3) two 
stages of tuned-grid tuned-plate r-f 
amplification ahead of the mixer; 
(4) good shielding and isolation of 
each of the tuned circuits; and (5) 
an oscillator well-shielded and fil- 
tered so that it cannot radiate an 
interfering signal to other receiv- 
ers. 

A receiver incorporating the 
above principles, connected to an in- 
door antenna, consistently receives 
channel 13, 60 miles away, in South 
Norwalk, Connecticut, with picture 
quality and signal strength approxi- 
mately equal to WCBS-TV on chan- 
nel 2, despite the fact that there isa 
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FIG. 5—Circuit for feeding grid from 
300-ohm balanced line 
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Figure 3 shows a high-pass filter 
that has been used successfully by 
the author to attenuate interfering 
signals on frequencies lower than 
the television channels. If it is de- 
sired to attenuate a specific fre- 
quency it may be accomplished 
through the use of parallel-tuned 
wave traps as shown in Fig. 4. 

A device for matching a 300-ohm 
balanced feed line to a single-ended 
r-f grid is shown in Fig. 5. At (A) 
it is shown as a coiled transmission 
line while in (B) it is shown as it 
appears in the circuit. The coiled 
transmission line provides rejection 
to unbalanced energy by virtue of 
the inductive reactance of the coil, 
while balanced energy is not simi- 
larly attenuated. 


Image Interference 

Image interference is due to 
lack of sufficient selectivity in the 
r-f stage of the television set and 
its inability to reject a strong sig- 
nal located some 40 to 50 me higher 
in frequency than the desired chan- 
nel. The improvement to be ex- 
pected with more than one tuned r-f 


stage is indicated in Table I. Use 
of a higher intermediate frequency, 
or more selectivity in the front end, 
are needed. It is the writer’s opinion 
that both changes are desirable. 
The use of two r-f stages will not 
only give better reception of pic- 
tures in the fringe areas but will 
also keep down oscillator radiation. 

In addition, there will be a better 
signal-to-noise ratio and better ad- 
jacent-channel selectivity, as well 
as reduced image interference. 

Such a design will also eliminate 
another type of interference, caused 
by oscillator voltage in the r-f grid 
on a low-channel signal mixing with 
a television signal on a high chan- 
nel and producing a spurious re- 
sponse which then interferes on the 
low channel. The use of a higher 
intermediate frequency not only 
reduces interference due to receiver 
oscillator and _ interfer- 
images but 
duces the possibility of direct i-f 
pickup from radio services operat- 
ing in the 21 to 27 me range. 

Figure 6 shows the schematic of 
an r-f amplifier that has been used 
by the writer with considerable suc- 
It is surprising how much 
off-frequency and _ direct feed- 
through interference is eliminated 
in this manner. It is not unusual 
to receive a good picture from Phil- 
adelphia on channel 3 while both 
New York stations are operating on 
channe!s 2 and 4. 


radiation 


ence due to also re- 


cess. 


Electrical Appliances 


Interference from household ap- 
pliances is usually best attacked at 
the source; however, this is not al- 
ways possible due to the difficulty in 
locating it and persuading the 
owner to spend some money for 
filters. 

There are two possibilities at the 
receiver that often help. The first 
is an adequate r-f filter in the a-c 
line and the second is a bottom pan 
on the receiver chassis. Most re- 
ceivers at least bypass the a-c line 
where it enters the chassis. How- 
ever, in several cases an r-f filter 
has helped tremendously where the 
interference had been entering the 
set via the power cord. A schematic 
of the filter is shown in Fig. 7. 
Proper shielding of all exposed coils 
and wiring, plus a pan on the bot- 
tom of the chassis is definitely indi- 
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FIG. 6—Simplified circuit of an r-f amplifier used to improve reception. 


Construction 


of such a device requires careful placement of parts 


cated as a precaution against direct 
pickup of interfering signals 
the circuit wiring. 


by 


The Newer Receivers 
In looking over the 1949 crop of 
television receivers, it is interesting 
to note that some of them are obso- 
lete from an interference stand- 
point even before they are sold. 


Most of the 1948 and earlier sets’ 


also fall into this class. It is en- 
couraging to find, however, that 
some of the manufacturers are tak- 
ing a realistic view of the problem 
and are endeavoring to correct the 
situation. Many are changing from 
push-pull triodes to single-ended 
pentodes in the head end while 
others are using two stages of r-f, 
high-pass filters, and better sync 
circuits. There is even more talk 
of using higher intermediace fre- 
quencies. 

Figure 8 shows a simplified cir- 
cuit diagram of the front end of 
RCA 8-TS-241 production receiver: 

The antenna terminals ar- 
ranged that either a balanced 
300-ohm ribbon or a 75-ohm unbal- 
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FIG. 7—Power-line filter for appliance 
interference 


anced coax may be used as a feeder. 
This is accomplished through the 
use of a so-called “elevator” circuit 
consisting of two coiled 150-ohm 
transmission lines, previously 
shown in Fig. 5, wound on separate 
coil forms. These are connected 
respectively in series or parallel for 
300 or 75 ohms. , The balancing 
circuit is followed by an m-derived 
high-pass filter designed to attenu- 
ate at the input all interfering sig- 
nals lower in frequency than chan- 
nel 2, with maximum attenuation 
at the intermediate frequency. This 
includes diathermy at 27 me and 
other radio signals that might over- 
load the r-f stage and cause 
modulation. 


cross 


Figure 9 shows the grid circuit of 
the r-f stage. It is drawn at A as 
a pi-network, while in B it is re- 
drawn but still the same circuit. 
Figure 9C shows it with a tap on 
the coil instead of the capacitor; at 
D and E it is still essentially the 
same thing but in a more familiar 
form. The value of C, is 18 uyf,C, 
is the input capacitance of the 
6AG5 tube and L, is composed of 
many small inductances mounted 
between the contacts of the channel 
switch S. This circuit not only pro- 
vides selectivity but also a step-up 
of voltage to the r-f grid. 


Band-Pass Filter 


Between the r-f plate and the 
mixer grid (Fig. 8) there is a band- 
pass coupled circuit with extremely 
low capacitance coupling. Extra- 
ordinary precautions were taken in 
the design to eliminate stray coup- 
ling and to provide the maximum 
rejection to spurious signals. The 
mutual inductance between the two 
circuits comprising the band-pass 
filter consists of a small inductance 
and capacitance in series. The ser- 
ies resonance of this combination is 
higher than the highest frequency 
for each group of channels and re- 
sults in a very low coefficient of 
coupling in the vicinity of the oscil- 
lator and image frequencies. This 
is an important factor in obtaining 
the high image attenuation and the 
low oscillator radiation found in the 
design. The adjustment of the 
series capacitor of the mutual cir- 
cuit allows for the adjustment of 
bandwidth for each of the two 
bands of television frequencies. Os- 
cillator injection voltage is intro- 
duced to the mixer grid via link 
coupling from the push-pull 6J6 
coil. 

Another 


interesting innovation 
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CAPACITANCE IN pyF UNLESS OTHERWISE NOTED 








FIG. 8—Simplified circuit of the RCA 8-TS-241 receiver front end 
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Venetian-blind effect on station 40 miles away by Baltimore 
station 220 miles away. The horizontal bars represent a visible 
beat between carriers 


Spark-plug interference. Black streaks are spark impulses and 
white are torn portions of horizontal scanning line 


Reception of New York channel 13 at South Norwalk. Conn. after 
best possible commercial installation using standard antenna 


and certainly one that helps reject 
interference is the link coupling be- 
tween the mixer plate coil and the 
first i-f grid coil. This connection 
allows proper placement of compon- 
ents on the chassis in relation to the 
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town, Conn. 


Simultaneous reception from Boston and New York at Middle- 
Carriers are synchronized. New York pattern is 


seen with Boston moving across it 


tuner (which usually occupies a 
separate chassis) without a long, 
hot interconnecting lead. Each 
tuned circuit in the i-f amplifier 
has coupled to it a suitable absorp- 
tion trap tuned to remove a possible 


Spark-plug interference causing loss of synchronization. Horizon- 
tal white lines are torn scanning lines 


Improvement in channel 13 reception after adding two-stage 
booster and erecting a good high-band antenna 


interfering signal. Even the triode 
video amplifier, an interesting cir- 
cuit in itself, hasan absorption trap 
tuned to 4.5 me. This circuit is em- 
ployed to remove the beat note that 
is caused by interaction between 
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the picture carrier and the sound 
carrier, ‘ 

The horizontal oscillator and dis- 
charge circuits utilize a double tri- 
ode, 6SN7GT, as shown in Fig. 10. 
The tube is connected as a blocking 
oscillator with a stabilizing tuned 
circuit in the plate supply. Plus B is 
derived from boosted B of the hori- 
zontal output stage. The horizontal 
drive control, C,. provides means 
for varying the sawtooth ampli- 
tude which in turn effects horizontal 
linearity, width, and second anode 
voltage. 


Sync Waveforms 


Synchronization is accomplished 
as follows: A complex wave consist- 
ing of sync pulses, a parabola, and 
a partially integrated kickback 
pulse, is supplied to the grid of the 
first half of the 6SN7GT. The tube 
is biased from the oscillator grid 
to such value that plate current 
flows only during positive peak 
values of the complex wave. The 
cathode voltage of this tube is es- 
sentially a d-c voltage obtained 
from the pulses cf current by filter 
action of the filter capacitors. Since 
a portion of this voltage is applied 
to the oscillator grid through R-..., 
its magnitude affects the frequency 


of the oscillator. The effect of the 
voltage is such that the oscillator 
will lock in synchronism automatic- 
ally. 

The plate current pulse of the 
6SN7GT has a width equal to the 
width of the portion of the syne 
signal Which appears on top of the 
parabola signal. As the phase be- 
tween ‘the oscillator and the sync 

















FIG. 9—Various conformations yielding 
essentially the same type of grid circuit 
used in the r-f stage 


signal tends to change, the width 
of the portion of the sync on top of 
the parabola also changes. This 
changes the width of the current 
pulses in the tube and the average 
cathode voltage. The cathode volt- 
age then acts on the oscillator in 
such direction as to the 
correct phase. 

A kickback pulse from the plate 
of the damper tube through the 
560,000-ohm resistor and 5-uuf 
capacitor to the grid of the 6SN7 
is particularly effective on weak 
signals. If the syne pulse becomes 
weak, the pip fed back keeps the 
horizontal oscillator in step. 

Field tests on this type of hori- 
zontal oscillator have shown excel- 
lent immunity to noise and 
types of interference. 


restore 


other 
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Audio Smoke Alarm 


Compact phototube instrument produces signal which 


Front view of audio smoke alarm 


By EARLE L. KENT 
Electronics Division 
Cc. G. Conn Ltd 
Elkhart, Indiana 


RESENTLY AVAILABLE smoke de- 
Pen have several limitations, 
the most obvious of which is the 
fact that they simply ring a bell or 
light a light when some predeter- 
mined level of smoke density has 
been exceeded. Frequently it is 
desirable that the boiler fireman 
know the degree by which his 
furnace is exceeding that certain 
level, and it is always convenient 
for him to know if his corrective 
efforts are having the desired effect 
on the smoke concentration. 

The simple smoke detector de- 
scribed here produces an audio sig- 
nal when the smoke exceeds normal 
density. As the smoke density in- 
creases, the intensity and frequency 
of the audio tone is increased pro- 
portionally, thus creating a dis- 
agreeable how! from a loudspeaker. 
The how!ing speaker not only pro- 
vides the fireman with an incentive 
for correcting the cause of the ex- 
cessive smoke but, as he makes his 
adjustments and improves the situ- 
ation, the note subsides correspond- 
ingly and ceases altogether when 
the smoke condition is returned to 
normal. 


The Circuit 


A complete circuit of the unit is 
shown in the accompanying dia- 
gram. 

Under normal smoke conditions 
the phototube is conducting and the 
voltage drop across it, which de- 
termines the negative bias for V,, 
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increases in pitch and intensity as smoke density exceeds 


predetermined level 





is low; hence V, conducts. The voit- 
age diop across the relay coil in the 
plate circuit of this tube appears as 
negative bias on blocking-oscillator 
tube V., and when normal smoke 
conditions prevail, this 
sufficient to keep the tube from 
oscillating. 


bias is 


When a slightly increased concen- 
tration of smoke appears between 
the phototube and its light source, 
the phototube current decreases. 
This causes the negative bias on V 
to be increased, thus the 
through V, decreases. 


current 
This results 
in a decreased voltage drop across 
the coil of RE, and consequently the 
negative bias on the blocking-oscil- 
lator tube drops to a value which 
permits oscillation at some 
These oscillations 
are amplified and fed to the speaker 
which, due to its low efficiency at 
low frequencies, puts out a low-level 


low 
audio frequency. 


sound indicating slightly increased 
smoke concentration. 

As the current flow through the 
coil of RE, decreases further (as a 
result of increased smoke density), 
the bias on the blocking oscillator 
decreases and the pitch and intens- 


ity of the signal heard in the 


loudspeaker increases. 

The signal continues to increase 
until the current flowing through 
RE, is no longer sufficient to hold 
its normally-closed contacts open. 
When the contacts of RE, close the 
a-c line voltage is applied to V 
which contains the coil of RE, in its 
plate circuit. This tube then con- 
ducts on positive half cycles, at a 
time delayed somewhat by the time 
constant of the RC circuit in its 
grid circuit. The plate current 
flowing through V, energizes RE., 
opening its normally-closed 
tacts, and removing B+ 
plate circuit of V;. 

When JV, is void of plate voltage, 


con- 
from the 


there is no plate current and conse- 
quently no bias on the blocking os- 
cillator, so it oscillates vigorously 
at some high audio frequency and 
continues to oscillate until the re- 
storing-button switch is depressed. 
If, when the restoring button is de- 
pressed, the smoke density has been 
reduced to a value which will cause 
RE, to be energized, the howl will 
begin to drop in frequency and in- 
tensity, and when the smoke density 
drops to the permissible value, the 


tone stops. 
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Voltage drop across coil of RE, determines blocking-oscillator frequency and halts oscilla- 
tion when smoke density is within permissible limits 
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Citizens Radio Report 





Activity on 465 mc has so far been surprisingly limited, considering possible public uses 


for short-range uhf equipment. Interest is increasing, however, and this summer will see 


many more transmitters on the air 


CTIVITY on the citizens radio 

band has so far been surpris- 
ingly limited, considering the many 
possible uses for short-range uhf 
equipment. Interest is increasing, 
however, and this summer should 
see many more transmitters on the 
air. (see p 128) 

So far as ELECTRONICS has been 
able to determine in Washington, 
experimental licenses covering 41 
stations are in force. These stations 
are scattered The 
status of 25 additional licenses, 
some of which are overdue for re- 
newal, is in Between 200 
and 300 new applications are re- 
ported to be in FCC files. 

Licenses 


over 20 states. 


doubt. 


appear to be about 
evenly divided among hobbyists de- 
siring a personal communications 
system, experimenters interested in 
studying such things as radio-wave 
propagation at these frequencies 
and people with modest commercial 
objectives. Most of the gear in use 
is designed to meet Class-B require- 
ments and much of it consists of 
modified surplus BC645 transponder 
units. Many of the licensees also 
hold amateur radio tickets. 


Wide Range of Interests 
John Mulligan of Elmira, N. Y., 
credited first citizens- 
band construction permit, 
February 14, 1947, services 157-mc 
commercial equipment for a living. 
His first 465-mc gear consisted of a 


with the 


issued 


pair of battery-operated transceiv- 
ers using one half of a 6J6 as a 
modulated oscillator or super-regen- 
erative detector, the other half of 
the tube as a speech stage or first 
audio and a 3Q5 as modulator or 
second audio. The circuit was a 
conventional ultra-audion, and the 
two units jockeyed each other all 
over the band due to frequency 
shift when switching from transmit 


78 


to receive. Distances up to four 
miles nevertheless covered 
around through trees and 
wood-frame buildings, using verti- 
cal antennas mounted on top of the 
transceiver cases. 


were 
town 


Power was stepped up in two a-c- 
operated transceivers using a pair 
of HY615’s as the oscillator-de- 
tector. Little improvement in cov- 
erage resulted, so a pair of surplus 
BC645 transponder units were 
modified and tried. Range fell off 
to j-mile, despite better transmitter 
output, due to the relative insensi- 
tivity of the receiver. Use of a 
super-regen receiver permitted re- 
ception of signals radiated from a 
40-foot high fixed-station antenna 
in a car 16 miles away. Johnnie 
thinks the ultimate answer involves 
crystal-controlled f-m transmitters 
and receivers but is 
about the cost. 

Bill Lurie, who lives in Bronx- 
ville, N. Y., and works for an in- 
dustrial and_ transmitting-tube 
manufacturer in Connecticut, has 
already described his transceivers 
in these columns. He is at present 
working on a 30-watt rig that starts 
with a surplus ARC-5 unit modified 
to turn out a 155-mce signal, uses an 
outboard 829B amplifier and triples 
in a 2C39 final. A simple and inex- 
pensive wavemeter for the citizens 
band is also under construction and 
will, in response to a number of re- 
quests, soon be described. 

Guy Cornish runs a sound service 
company out in Cincinnati. Back 


concerned 
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in 1939 he started announcing races 
and other public events over his re- 
ceiver-equipped truck via radio on 
310 mc to avoid the use of a micro- 
phone cable in congested areas. 
When that frequency was assigned 
to other services he shifted to 465 
me at the suggestion of the FCC. 
His transmitter 
lator and a 7C7 modulator. 

Dick Benoit of Brooklyn, N. Y. 
is an engineer employed by the 
Watson Labs., Signal Corps, Red 
Bank, N. J. He applied for a citi- 
zens-band license in order to con- 
duct uhf radio-wave studies of a 
classified nature in collaboration 
with associates Cole, Kunze, Marks 
and Strom of Long Branch, Allen- 
hurst, Millburn and Belmar, N. J. 
He says the receiver of the BC645 
unit drifts too much, 
building a double superhet. The 
transmitter, not yet constructed, 
will use standard circuits designed 
for the 144-mec amateur band and 
converted to 155 me. A multiplier 
driving a pair of 2C4’s in the final 
will complete the transmitter. Di- 
rectional antennas will be part of 
the setup. 

Charles Moore works as a 
machinist in Trenton, but the 
minute his official day is over he 
boils into the job of selling more 
people the idea of applying for a 
citizens-band license, hoping ‘some 
day to make this a business. Five 
converts are already working up to 
44 miles around town, using modi- 
fied BC645 transponders and four- 
element beams. 

“Skippy” Settle runs a radio shop 
in Dallas and is the moving spirit in 
what he hopes will be an extensive 
public network of stations for the 
construction of which he can charge 
$35 plus parts cost. Skippy has 
already installed five converted BC- 
645 units in the downtown area of 


uses a 955 oscil- 


and he is 
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the city, getting solid 10-block cov- 
erage and satisfactory communica- 
tion up to 30 blocks under favorable 
conditions. Reception at 84 miles 
has been reported in open country. 
Some 27 prospective customers have 
filed application for construction 
permits. Many of them expect to 
use their sets around Lake Dallas 
this summer. 

Harold McKay, a San Francisco 
consultant, is working in the band 
to acquire first-hand knowledge of 
technical requirements and propa- 
gation characteristics. Equipment 
includes two BC645 transponders, 
APR-4 tuning units operated into 
ARR-5 receivers and an experi- 
mental super-regen transceiver us- 
ing two 955 acorns. A TS69A/AP 
meter is used for frequency meas- 
urement. The city’s stucco-front 
houses having wire-mesh backing 
seem to pass some energy at 465 mc 
and also to reflect some. Thus it 
has been possible to work up to two 
miles at street level through build- 
ings without difficulty and, in some 
instances, much more where long 
streets act like waveguides. As 


other experimenters have reported, 
trees attenuate signals quickly and 


earth masses stop them completely, 
but reflection from objects on top 
of the earth masses frequently fills 
in holes. 

O. C. Vidden of Fertile, Minn., is 
an experimenter interested in the 
design of antennas. Using con- 
verted BC645 equipment he has, so 
far, had best results with parabolic 
types but finds them too bulky for 
strictly portable applications and is 
trying to develop something more 
effective for this purpose than the 
conventional dipole. 


Common Stumbling Block 


Major stumbling block in the 
path of most people interested in 
utilizing the citizens radio band 
during its experimental stage is the 
difficulty of finding others who are 
located within receiving range and 
qualified to conduct tests. 
ELECTRONICS will be glad to serve 
as a clearing house for information 
such as new call assignments, oper- 
ating schedules and technical ideas 
that improve equipment perform- 
ance until activity at 465 me pro- 
gresses beyond the limit of its 
facilities—-W. MAcD. 
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Guy Cornish of Cincinnati reports races and other public events over the tripod- 
mounted transmitter, pictured at the right. to a receiver-equipped sound truck that 


relays his voice to the crowd 
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INDIANA... 
KANSAS 
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MINNESOTA 
NEBRASKA. 
NEW JERSEY 


NEW YORK 


ees cess 


OKLAHOMA.... 
RHODE ISLAND 
TEXAS...... 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN... 


EXPERIMENTAL LICENSES 


Fair Oaks 
San Francisco 
St. Petersburg 
Columbus 
Columbus 
Western Springs 
Westmont 
Indianapolis 
Oskaloosa 
Brandywine 
Fertile 
Scottsbluff 
Long Branch 
Millburn 
Trenton 

West Allenhurst 
West Belmar 
Bronxville 
Brooklyn 
Comstock 
East Aurora 
Elmira 
Ithaca 

New York 
New York 
Orchard Park 
Scotia 
Cincinnati 
Dayton 
Dayton 
Dayton 

Sand Springs 
Woonsocket 
Dallas 

Dallas 

Salt Lake City 
Richmond 
Seattle 
Seattle 
Harman 
Thorpe 


T. C. Mitchell 
H. B. McKay 
R. E. MacDonald 
H. C. Lummus 
W. R. Burrus 
R. V. Dondanville 
H. L. Garton 
H. C. Porter 

L. Meyerson 

L. M. Conner 
0. C. Vidden 
H. H. Poppert 
R. I. Cole 

R. L. Marks 
C. S. Moore 

A. A. Kunze 
C. A. Strom 
W. B. Lurie 
R. C. Benoit 
O. E. Frisbee 
T. F. Hoff 

J. M. Mulligan 
Rural Radio 
ELECTRONICS 
F. Heubner 

FY. H. Unger 

t. J. Henry 

7. S. Cornish 
A. L. Brandenburg 
J. O. Stofer 

F. X. Thilken 
W.S. Martin 
P. J. Donneau 
F. J. Ruetz, Jr. 
N. C. Settle 

H. M. Goates 
J. E. Payne, Jr. 
F. G. Hiscox 
T. R. Waters, Jr. 
S. J. Bucher 
W. Hryniewicki 
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Letter-pronouncing section of the reader. 
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The solenoids operate the magnetic tape recorders when tripped by the proper signals 


Letter Reading Machine 


Print scanned by a flying spot reflects varying amounts of light to a multiplier phototube. 


Binary counters operate appropriate trigger circuits and magnetic recordings pronounce 


the letters. Designed as an aid for the blind. the equipment could be modified for use in 


connection with printing and communication systems 





HERE has recently been renewed 
a interest in devices to replace 
the lost senses of those handicapped 
by blindness and deafness. 

Loss of sight is probably the 
greatest obstacle to a normal exist- 
ence. One device described in these 
pages’ was 
blind person to ordinary 
printed material. It translated the 
letters into coded tones that could 


designed to enable a 


read 


be understood after sufficient train- 
ing. In trying to minimize this 
training, one approach is to make 
the machine recognize the letters 
and actually pronounce them aloud 
to the user. 

This paper describes an experi- 
mental form of such an instrument. 


Operating Principles 

In order to recognize letters, the 
seanner of the device divides the 
line of type into a number of hori- 
zontal bands, as shown in Fig. 1 
each of which it explores with a 
spot of light. The light reflected 
from each band is converted to an 
electrical signal by a phototube. 

Counting circuits interconnected 
with the scanner count the number 


80 


of times each light spot encounters 
part of a letter as it traverses its 
zone of the line of type recording 
the total number of black areas per 
letter per zone. From this informa- 
other circuits in the device 
recognize the letter or letters scan- 
ned and cause magnetic recordings 
of the correct letter sounds to be 
played back to the user. 


tion 


Figure 2 is a block diagram of 
the apparatus. To avoid the bulk 
of eight light sources and photo- 
tubes, a combination of flying spot 
and time-division techniques is 
The internal arrangement of 
The 
small cathode-ray tube illustrated 
is the light source. 


used. 


the scanner is given in Fig. 3. 


It is provided, 
by the scanning generator, with a 
staircase deflection voltage having 
eight steps. The repetition rate is 
The 
beam is blanked except for a time 
interval of about 100 usec during 
the horizontal part of each step. 
The visible result is a pattern of 
eight light spots in a line across the 
face of the tube. This pattern is 
projected onto the material to be 
read by a simple optical system. 


about 500 cycles per second. 


The eight spots bear the relation 
to the type indicated in Fig. 1. An 
advantage of this scheme is the ease 
with which the spot spacing may be 
varied to accommodate different 
type sizes. 


Photoelectric Scanner 


A type-931 multiplier phototube 
picks up light reflected from the 
paper. As the scanner is moved 
across the line of type, a series of 
interruptions in the amount of re- 
flected light will be produced by the 
letters. If a particular scanning 
spot falls on blank paper, consid- 
erable light from it will reach the 
phototube, 
pulses in its output. 


producing — electrical 
This will be 
referred to as the white signal con- 
dition, abbreviated WS. Conversely, 
if a particular scanning spot falls 
on a part of a letter less reflected 
light reaches the phototube. This 
will be referred to as the black sig- 
nal condition, abbreviated BS. 
The phototube output will contain 
information from each of the eight 
positions of the crt spot, and since 
the latter moves stepwise and in 
sequential fashion from each posi- 
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Scanning device used with the reader. 


It contains the phototube and scanner tube 


By V. K. ZWORYKIN, L. E. FLORY, and W. S. PIKE 


RCA Laboratories Division 
Princeton, N. J 





tion to the next, a_ time-gating 
scheme may be used to separate out 
from the phototube output the sig- 
nals corresponding to each spot 
position on the paper and thus to 
each horizontal band of the printed 
material. After separation the out- 
put from any one of the eight chan- 
nels so formed may be thought of 
as a 500-cycle carrier which is 
present for WS, but which is sup- 
pressed or considerably attenuated 
under BS conditions in that channel. 

Referring to Fig. 2, the channel 
separator time-gates the composite 
phototube output, routing the out- 
put of the various zones to indi- 
vidual demodulators and counters. 
Two-stage binary counters are used 
in channels 1 through 6 and single- 
stage circuits in channels 7 and 8. 
It must be remembered that the 
counters count the interruptions in 
the 500-cycle pulse trains of the sev- 
eral channels, not the 
pulses. 

With eight scanning spots a 
unique interruption pattern exists 
for most letters of the alphabet. 
Referring to Fig. 1, the letter “‘b” 
interrupts channels 1 through 3 


individual 
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once, channels 4 and 5 twice, chan- 
nel 6 once, and channels 7 and 8 
not at all. Similar patterns exists 
for the other letters of the alphabet, 
and there are a few ambiguities. In 
many type faces “b” and “d” are 
mirror images of each other, thus 
providing identical count patterns. 
In the sample of Fig. 1 “ec” and “z” 
produce identical count patterns. 
In general, the sequence of inter- 
ruption ‘will be different, however, 
and this property makes resolution 
of such ambiguities possible. Two 
sequence circuits for this purpose 
are indicated in Fig. 2. 

The outputs of the channel 
counters and sequence circuits are 
applied to a function matrix similar 
to those used in electronic com- 
puters.” This circuit is a network 


consisting of a plurality of input 


circuits so interconnected with a 





DYDD UN- 





DIRECTION OF SCANNING 








FIG. 1—Eight scanning spots are used 


in the letter reader 


plurality of output circuits that 
when the inputs are activated by a 
certain combination of potentials 
one and only one of the associated 
output circuits is energized. 
versely, no 


Con- 
other combination of 
input circuit potentials will ener- 
gize that particular output circuit. 
In the reading machine about thirty 
input circuits are required and a 
separate output circuit is provided 
for each letter of the alphabet, plus 
a few spares for short words and 
figures. 

The output circuits of the master 
selector matrix are connected via 
thyratrons to a multichannel mag- 
netic reproducer in which all the 
letter sounds have previously been 
recorded. Thus, when a letter is 
scanned one of the magnetic-tape 
recordings will be played back to 
the user through a conventional 
audio amplifier and loudspeaker. A 
view of the magnetic tape mechan- 
ism is illustrated. The letters are 
recorded on strips of magnetic tape 
fastened to small aluminum disks. 
On demand from the master se- 
lector matrix, a simple solenoid and 
pin arrangement releases the proper 
disk. Half of the solenoids may be 
seen along the top of the photo- 
graph. The associated disks are di- 
rectly beneath them. 

Also shown in Fig. 2 is a reset 
circuit which performs two addi- 
tional functions. The more obvious 
purpose of the circuit is to reset 
the counters to a standard position 
after each complete operating cycle. 
Less obvious is the secondary func- 
tion of holding the entire master 
selector matrix inoperative except 
for a short time at the end of each 
letter just before the counters are 
reset. This is necessary because 
certain letters of the alphabet when 
partially scanned will feed into the 
master selector matrix complete in- 
formation for other letter. 
Thus, “m” when scanned to a point 
just to the right of the middle verti- 
cal bar will feed information for 
“n” into the master selector matrix. 
By holding the output thyratrons of 
the master selector matrix cut-off 
until the final transition from BS 
to WS in all zones at the end of the 
letter, such false reading is pre- 
vented. 


some 


The scanning generator provides 
synchronizing signals for the entire 
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FIG. 2—Block diagram of the scanner, channel separator, master matrix and magnetic 


recorders that announce the letters 
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FIG. 3—Plan views of the scanner, showing placement of parts 
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FIG. 4—The scanning generator that provides two tones and a staircase signal 


instrument. The circuit is shown in 
Fig. 4. Oscillator V, and counter 
chain V., V;, V, provide two pulse 
sources of 4,000 and 500 cycles per 
second which are locked together. 
An eight-step staircase wave is de- 
rived from these two pulse trains 
by partially charging capacitor C,, 
at each 4-ke pulse and completely 
discharging it at every 500-cycle 
pulse. Pentode V; driven from 
pulse-shaping multivibrator V,, 
charges the capacitor. Tubes V, 
and V, discharge the capacitor after 
every seventh charging pulse. The 
waveforms involved are shown in 
Fig. 7A through 7G. The staircase 
voltage is used to deflect the ert 
beam in the scanner. 

The writers are indebted to J. M. 
Morgan of this laboratory for this 
circuit. Its advantages are the 
equality of the staircase steps, ow- 
ing to the constant-current charac- 
teristic of V., and the ease with 
which the time interval correspond- 
ing to each step may be selected by 
auxiliary circuits. 


Channel Separator 


The composite signal from the 
scanner phototube consists of a ser- 
ies of pulses which occur during the 
horizontal portion of each step of 
the staircase wave. For WS condi- 
tions in all channels there is one 
pulse per step. The presence of a 
letter under the scanning head may 
cut off the pulses corresponding to 
one, several, or all steps. The chan- 
nel separator time-gates these 
pulses, sending them to the proper 
demodulator and counter for the 
zone to which they correspond. 

The circuit is shown in Fig. 5. 
Unblanking pulses are generated by 
multivibrator V., driven from the 
trailing edge of the delay multi- 
vibrator V.,, which is in turn driven 
from the 4-ke oscillator bus. The 
unblanking pulse is applied through 
‘-athode follower V, to the grid of 
the crt. The action of the two mul- 
tivibrators roughly centers. the 
pulse in the time interval corres- 
ponding to each step. The photo- 
tube output resulting from the light 
pulses is amplified and limited by 
V,, and V,. Figure 7 shows the 
waveform on the plate of V,, for 
conditions of all white (H) and one 
channel black (1). 

The phototube pulses are supplied 
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to all eight channels of the separa- 
tor circuit and in each channel a 
properly timed pedestal is placed 
under the desired pulses so that 
amplitude selection may be applied 
to them. The pedestal pulses are 
produced by a resistance matrix 
(the channel pulse selector matrix, 
Fig. 5) driven by the counter chain 
in the scanning generator. 
Channel Circuit 

A simplified circuit of one com- 
plete channel is shown in Fig. 6. 
Tubes V,,, Vi, Vi and V,, are com- 
mon to all channels. The matrix 
resistors for this particular chan- 
nel, RM,, RM., RM, and RM, are 
seen to resemble a resistance mixer 
such as is sometimes used in audio 
work. The waveform at C is the 


sum of the waveforms at A and B, 
and the output tube is arranged to 
conduct only on the topmost portion 
of this waveform. The resultant 
output is shown at D. To select a 
pulse corresponding to some other 
channel, waveform A is altered by 
changing the connections of one or 
more of the matrix resistors RM,_, 
from the X,., counter output to the 
Y,., output. 

As the scanning head of the in- 
strument traverses a line of type 
BS conditions will occur, causing 
gaps in the train of pulses at the 
plates of V,:, Vis, Vis, Vis, and so on. 
The number of gaps per channel per 
letter must be counted, hence, the 
envelopes of the modulated pulse 
trains must be recovered. The low 
carrier frequency makes a demodu- 


lation by ordinary means impos- 
sible. A switched demodulator has 
been developed for this purpose. 
Switching pulses slightly narrower 
than the channel pulses and occur- 
ring at the same time are required 
by each of the eight demodulators. 
Tubes V. and V., provide these, 
with the assistance of a second re- 
sistance-mixer arrangement, the 
switch-pulse selector matrix. The 
switch-pulse selector matrix is iden- 
tical to the channel-pulse selector 
matrix except that its input cor- 
responding to the phototube signal 
is taken directly from V.. No sep- 
arate output tubes are provided for 
this selector matrix. Their place is 
taken by the gate tubes in the indi- 
vidual channel demodulators shortly 
to be explained. The output wave- 
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FIG. 5—Channel separator circuit, showing the channel-pulse selector and switch-pulse selector matrices 
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FIG. 6—Simplified diagram to show operation of the channel separator 


forms at Y 
switch 


through Y,. are the 
waveforms and are 
similar to Fig. 7J except that the 
topmost portion of 


pulse 


each is nar- 
rower, occurs approximately in the 
center of the time interval occupied 
‘by the corresponding channel pulse, 
and that no change occurs when BS 
conditions occur in any or all zones. 
Figure 7P and Q this 
relationship. 


indicate 


The Demodulators 
One complete 


shown in Fig. 8. 


demodulator is 
There are eight 
The 
6AS6 tube is normally cut off owing 
to its cathode connection. Neglect- 
ing the action of the channel pulses, 
it will conduct onJy on the positive 


such units, one per channel. 


spike of the switch-pulse waveform 
applied to the first grid. 

Negative channel pulses are ap- 
plied to grid three. When WS con- 
ditions are present they prevent the 
switch pulses from causing plate- 
current flow in the gate tube. Under 
BS conditions, the channel pulses 
cease, allowing the switch pulses to 
be amplified and inverted in the 
gate tube. The channel pulses are 
also applied through a diode to one 
grid of the 6SN7 flip-flop. If the 
channel pulses are present, the 
right-hand half of the 6SN7 will not 
conduct and the neon indicator will 
be dark, indicating that WS condi- 
tions prevail in that channel. The 
gated switch pulses from the 6AS6 
are similarly applied to the other 
grid of the flip-flop and their pres- 
ence during BS conditions will re- 
verse the position of the flip-flop, 
lighting the neon indicator. 

The output of the demodulator 
flip-flop can now be used to operate 
a counter to count interruptions in 
the channel pulse trains, or may be 
used to operate one of the sequence 
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circuits, or both. The absence of 
even a single channel pulse will be 
registered in the associated counter 
by means of this circuit although at 
most reading speeds the interrup- 
tions of the various channel pulse 
trains are considerably longer. 


Channel Counters 

The circuit of a typical channel 
counter is given in Fig. 9. It isa 
two-stage binary counter with di- 
rect-coupled cathode follower out- 
put. 

Six two-stage units and two 
single-stage units are used in the 
reading machine, the single-stage 
units being obtained by reconnect- 
ing a standard two-stage counter, 
one of which is illustrated. Both 
manual and automatic resets are 
provided, the latter via diodes (not 
shown) from the automatic reset 
bus bar which is energized at the 
appropriate time by the reset cir- 
cuit. 


Sequence Circuits 

A circuit used for resolving the 
ambiguity between letters produc- 
ing identical counting patterns but 
different count sequences is shown 
in Fig. 10. It is sensitive to the 
order in which interruptions occur 
in any selected pair of zones and 
consists of a dual clipper, a flip-flop 
and a dual cathode follower. 

One grid of the flip-flop is con- 
nected via the clipper to the demod- 
ulator output of one of the selected 
zones and the other grid is similarly 
connected to the other selected chan- 
nel. After a random series of inter- 
ruptions in both channels the triode 
section of the flip-flop connected to 
the channel in which the last inter- 


FIG. 7—Waveforms encountered in the 
reader circuits 
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FIG. 8—Demodulator circuit, showing interaction of switch and channel pulses 


ruption occurred will remain cutoff, 
thus providing the 
formation. 


required in- 


Master Selector Matrix 


The foregoing circuitry provides 
a total of sixteen pairs of input bus 
bars feeding information into the 
master selector matrix. The latter 
is merely a much enlarged version 
of the channel pulse and switch- 
pulse selector matrices using a total 
of 960 resistors. 
for 


It has an output 
thyratron each letter of the 
atphabet. 

The matrix connections, shown in 
Fig. 11, are such that when a given 
letter is scanned and its counting 
pattern is stored up in the counters, 
the first grid of the output tube for 
that letter is brought up to ground 
potential. At any other time it will 
be from 20 to 150 
ground, depending on the immedi- 
ate past history of the counters. 
The output tubes are double-grid 
thyratrons and the second grids are 
all returned to the read bus bar 
which is normally biased negative 
but which is pulsed positive at the 


volts below 


end of each letter, thus causing the 
output tube for that letter to fire, 
the negative first-grid potential 
holding off all other output tubes. 
Each thyratron has one of the re- 
lease solenoids of the magnetic tape 
mechanism in its plate circuit. 

The thyratrons are extinguished 
by an auxiliary circuit which opens 
a relay in the plate supply to them 
a short time after any one of them 
conducts. 


Reset Pulse Generator 
It is required that the reset cir- 
cuit recognize the termination of 
each letter when WS occurs in all 
channels. Upon recognizing such, 
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it must produce a positive read 
pulse to be applied to the read bus 
of the master selector matrix, fol- 
lowed a few microseconds later by a 
reset pulse which is applied to the 
automatic reset bus to reset the 
counters. A diode matrix’ con- 
nected to the demodulators deter- 
mines the all-white condition and 
conventional flip-flop circuits gen- 
erate the required pulses. 

For demonstration purposes the 
machine may be made to read a few 
simple words. The latter are re- 
corded on disks in the magnetic re- 
producer like letters. A time-con- 
stant circuit is added to the reset 
circuit to slow up its operation. The 
result is that if the scanner is 
moved slowly over several letters 
normal operation and the 
letters are pronounced. If the 
scanner is moved rapidly, the reset 
circuit cannot operate in the short 
space between letters but will trip 
on the wider space between words. 
If the total number of counts 


ensues 


re- 
corded is correct for the word scan- 
ned and corresponds with one of the 
words provided, the word will be 
pronounced. This feature has the 
practical limitation that one disk 
and one tube may be required per 
word. In some commercial applica- 
tions, however, the principle might 
prove useful if certain groups of 
characters had to be recognized. 


Cathode-ray-tube light source 


Perhaps the most serious limita- 
tion of this instrument is the accur- 
acy with which the scanner may 
have to be aligned with the type. If 
the scanner spot pattern is dis- 
placed vertically from the position 
indicated in Fig. 1, incorrect count- 
ing patterns are likely to ensue. 
Hence, some form of mechanical 
guide for the scanner would be use- 
ful. One way of ameliorating this 
situation might be to use a much 
larger number of scanning spots 
and arrange the master 
matrix to trip whenever a 
percentage of channels contained 
the correct information. While this 
does not seem difficult in principle, 
it would increase the complexity of 
the system. On the other hand, it 
would make reading of slightly im- 
perfect type more reliable. 


selector 
certain 


Speed Limitations 


The operating speed of the in- 
strument is limited only by the 
speed with which the letters can be 
intelligibly recorded on the disks 
and later understood by the user, 
which seems to be of the order of 
60 words per minute. The limit set 
by the counters and other elements 
is much higher in the present 
model, 200 words per minute, and 
could increased if 
necessary. The letters sound rather 
unnatural at speeds above about 40 


doubtless be 


words per minute, and for purposes 
of public demonsiration a speed of 
around 20 words per minute has 
There is considerable 
room here for experiment into the 
optimum sound for each letter. 


been used. 


Other Applications 


When work on this device was 
started, one of the design require- 
ments was that it should work on 
This requirement 
has been met in the experimental 
model, but several interesting pos- 


ordinary type. 


A representative binary counter 

















FIG. $—Counter unit employing two-stage binary with cathode-follower 


sibilities present themselves if the 
original design requirement is re- 
moved. For example, all the words 
of the English language are com- 
pounded of about thirty phonetic 
sounds. If, instead of recording let- 
ter sounds in the disks of the read- 
ing machine, these sounds were to 
be recorded and appropriate printed 
symbols for them devised, high- 
speed machine reading would be- 
come much more practical and the 
machine could actually read words. 

Since the instrument is basically 
a device for recognizing printed 
patterns at a high rate of speed, its 
possibilities are not limited to those 
of a reading device. Coded informa- 
tion might be printed 
much 


in a pattern 
than ordi- 
nary letters and in addition might 
be arranged on tape or cards which 
would make the alignment require- 
ments much more easily met. 

Applications visualized include 
such things as keying of transmit- 
ters directly from printed matter 
or coded information, transfer of 
information from printed cards to 
computing devices, operation of an 
automatic type-setting machine 
from printed copy, coding or decod- 
ing of material to be used in auto- 
matic machines or as a comparison 
device for checking such informa- 
tion against the original. Many of 
these operations are now performed 
by mechanical devices, but an elec- 
tronic recognition system would in 
many cases remove the restriction 
in speed now imposed by mechanical 
systems. 

A great portion of this work was 
done under Veterans Administra- 
tion Contract Vam 21223, Subcon- 
tract 13, under the sponsorship of 
the Committee on Sensory Devices 
of the National Research Council. 


more distinctive 
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FIG. 10—Sequence circuit that removes 
ambiguity of identical-count letiers 
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FIG. 11—Master selector matrix. The 
dots indicate connection through 5-me- 
gohm resistors. The crossed lines indi- 
cate no connection. Sequence-circuit 1 is 
connected between channels 5 and 6. 
Its No. 1 output bus is at 0 after scanning 
the letter C (lower case) and at —150 
after scanning the letter Z. Reverse is 
true of bus 2 


The writers wish to express their 
appreciation for the cooperation of 
this committee and in particular the 
former chairman Dr. George W. 
Corner. In addition, thanks are due 
to D. W. Epstein, F. H. Nicoll, and 
P. Herkart of RCA Laboratories, 
for the design and construction of 





Table I—Master Matrix 
(Channels 1-6) 





Count Bus | Bus’ Bus _ 
1 2 3 


Oor4 


(Normal —150 


— 150 


The input bus bars of the master 
selector matrix of channels 1-6 are 
connected to their respective counters 
so that their potentials are as shown in 
the table above. 

Channels 7 and 8 are actuated only 
by letters such as Y, J, G, P, Q, which 
extend below the line of type, hence 
only half of a standard counter unit is 
used on each by breaking the link be- 
tween the terminal marked input 2 and 
output 11 in Fig. 9. 

The input bus bars of the master 
selector matrix of channels 7 and 8 are 
connected to their respective half 
counters so that their potentials are as 


shown in Table II, below. 
Table I]—Matrix 


(Channels 7 and 8) 





Channel 7 





Count Bus | Bus 2 


Normal 
Position 


—150 





Channel 8 





Count Bus 3 Bus 4 


0—Normal 
Position 











the cathode-ray tube used here. 
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PICKUP PLACEMENT 





Equations for determining best mounting position for tone arm for use with records 


having groove radii other than those for which arm is intended 
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HONOGRAPH EQUIPMENT design- 
P::: are confronted with three 
distinct problems pertaining to the 
geometry of phonograph arms. 

The first of these is the design of 
arms to provide the least tracking 
error distortion on records of given 
dimensions with an arm of given 
length, or given distance between 
mounting centers. 

The second problem deals with 
the design of arms where, as an 
additional restriction, the arm must 
overhang or underhang the center 
of the record by a specified amount, 
as in record changers, in order to 
assist the functioning of the trip- 
ping mechanism. In this instance, 
with a stated amount of overhang 
(or underhang) and a given arm 
length, or mounting-centers dis- 
tance, it is desired to determine the 
offset angle of the pickup head to 
produce the least possible tracking- 
error distortion. 

The third problem is that of find- 
ing the best position for mounting 
an existing arm with respect to 
records of groove radii other than 
those for which it was originally 
designed. A solution to this third 
problem is especially timely, as 
equipment originally designed for 
78-rpm records has been modified 
and adapted for use with the slow- 
playing records recently announced 
by Columbia and RCA. 

The equations listed below were 
derived to supplement those given 
in the article, Tracking Angle 
in Phonograph Pickups (ELEC- 
TRONICS, March, 1945) for the solu- 
tion of these problems. The geome- 
try of a pickup arm with respect to 
the record radius and mounting 
centers is shown in the accompany- 
ing figure. All linear dimensions 
are given in inches, and angles are 
measured in radians. 
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If an existing arm having length 
l and offset angle 8 is to be placed 
with respect to a record of groove 
radii r, and r, to produce the least 
distortion possible, the correspond- 
ing overhang D (or underhang 
—D) may be determined by finding 
8. and f, and then using Eq. 3 if 
BS B,, Eq. 4 if B. < B < B. and 
Eq. 5 if B = B.. 


(+e) +] 


If a new arm of length / is de- 
signed to provide the least distor- 
tion possible with a given overhang 
D (or underhang —D), the corres- 
ponding offset angle 8 may be de- 
termined by finding D, and D, and 


then using Eq. 8 if D : 
f Deo< B 
D 


D,, Eq. 9 
D., and Eq. 10 if 


2 (; ” 1, 9) ». 2 (9) 
r? l tT 


Ase 2 (22 , 3M _ 2D 
es l r 


If distance d is given instead of 
length l, find 1 = d + D, and pro- 
ceed as before. 

If a new arm is designed to have 
a length 1 and to provide minimum 
tracking-error distortion over a 
range of groove radii from r, to ’:, 
optimum offset angle and overhang 
may be found by using Eq. 1 and 
Eq. 6 

When d is given instead of I, the 
overhang D, may be found from 
the following equation: D, 

Oe RS ae 

[EG 


Te 


(10) 


Find 8. from Eq. 1 remembering 
that! = d + D.,. 
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Diagram of typical phonograph layout 





Testing Transistors 





Simple test circuit using two pentodes gives direct currents 


and voltages at operating point, corresponding a-c values 


for zero and infinite collector load-resistance, and current 


and voltage amplification values. 


are then easily calculated 


Complete equipment for testing transistors. 


Left to right: Electronic a-c voltmeter: 


vtvm for d-c emitter voltage; test unit. with transistor on three-terminal panel in fore- 


ground; vtvm for d-c collector voltage; audio signal generator. 


Jacks on test unit 


permit quick connection of additional precision meters and experimental connections 
to pentode grids 


INCE the transistor is now com- 
mercially available from differ- 
ent manufacturers, a simple method 
for testing which still yields rather 
extensive information 
wider interest. 
If all a-c suffi- 
ciently small, a linear relation holds 


becomes of 


components are 
between the alternating current 7, 
through the emitter and the alter- 
nating current 7. through the collec- 
tor on one hand, and the a-c voltage 
emitter-base v, and the a-c voltage 
collector-base v. on the other hand: 
v. = Rniet+ Rai 1 
The four coefficients, R,,, Rw, R 
and R.., may be used to describe the 
operation of the transistor at a par- 
ticular operation point, given for 
instance by the direct currents.’ 
The coefficients are practically inde- 
pendent of frequency up to several 
hundred thousand cycles. 
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In Table I some of the most im- 
portant circuit qualities of the tran- 
sistor are expressed in terms of 
these coefficients. A convenient 
method of measuring the coeffi- 
cients is described. It is hoped that 
it may contribute to the establish- 
ment of a standardized method for 
test and characterization of tran- 


sistors. 


Test Circuit 

The characteristic feature of the 
test circuit is the use of a pentode 
in the emitter circuit and a pentode 
in the collector circuit, both oper- 
ating in the saturation range. Thus 
the direct current through emitter 
and collector can be adjusted inde- 
pendently of the emitter impedance 
or the collector impedance of the 
transistor by a proper bias voltage 
at the grid of the pentodes. By 
modulation of the grid voltage of 


Resistance coefficients 


the pentode in the emitter circuit, 
an alternating current 7, = 100 mi- 
croamperes rms at 5,000 cps is pro- 
duced. This current is usually found 
to be sufficiently small so that dis- 
tortion of the sine wave by the 
transistor may be neglected. 

If the d-c bias at the grid of the 
pentode in the emitter circuit is 
changed, a small adjustment of the 
a-c grid voltage may be needed to 
keep the a-c emitter current con- 
stant. That can be avoided by using 
two pentodes in parallel in the 
emitter circuit, one as adjustable 
d-c current generator and_ the 
other as fixed a-c current generator. 

For the calculation of the coeffi- 
cients it is sufficient to measure v 
and i. at zero collector load-resist- 
ance, and v, infinite col- 
lector load-resistance. The dpdt 
switch S, in position A shunts the 
pentode in the collector circuit by a 
capacitance of 1 »f and enables the 
a-c collector current to be measured 
at practically zero a-c 


and v, at 


load resis- 
tance (the collector impedance is of 
the order of 20,000 ohms). 

With switch S, in position B, the 
pentode in the collector circuit is 
shunted by the capacitance in series 
with a 5-megohm resistance. This 
avoids sudden charge currents of 
the capacitance after changes in 
the switch position and provides a 
practically infinite a-c load resist- 
ance in the collector circuit. 


Equipment Used 


The test setup includes an elec- 
tronic a-c voltmeter to measure the 
a-c components, a vacuum-tube volt- 
meter for the d-c emitter voltage, 
a vacuum-tube voltmeter for the 
d-c collector voltage and an audio 
signal generator which is connected 
internally to the zrid of the pentode 
in the emitter circuit. The tran- 
sistor is, placed in a holder con- 
structed to ground automatically 
the emitter and the collector input 
if the transistor is taken out. 

The a-c components are measured 
on the same a-c voltmeter by throw- 
ing the appropriate switches. All 
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a-c components are measured on the 
same range (10 to 100 millivolts) of 
the electronic a-c voltmeter by 
means of proper voltage dividers 
included in the test circuit. 


Presentation of Results 


It is convenient to arrange the 
measured values in the form shown 
in Table II. The first or left-hand 
group contains the direct currents 
and voltages, which describe the 
operation point. The second group 
contains in the upper line the alter- 
nating currents and voltages at 
zero collector load-resistance and in 
the lower line the corresponding 
values for infinite load- 
The third group gives 

amplification at 
load resistance and the 
voltage amplification at infinite col- 
lector load resistance. The fourth 
group contains the four coefficients, 
which are calculated from the a-c 
components in the 
according to 


collector 
resistance. 

the current zero 
collector 


second group 


The above equations follow imme- 
diately from Eq. 1 if first (7.) 
and then (v.), are set equal to zero. 

In Table III, numerical values 
obtained on a commercial Bell Tele- 
phone Laboratories germanium 
transistor are given in the arrange- 
ment of Table II. 

For a quick test, one is often 
more interested in the maximum 
current amplification and the max- 
imum voltage amplification than in 
the resistance coefficients. It is then 
an advantage of the circuit that 
the maximum current amplification 
is obtained without further calcula- 
tion from the a-c 
at zero collector load-resistance. 


collector current 
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Test circuit for transistors. 
heater circuit. 


Batteries are used throughout, with on-off switch in 
Collector and emitter leads are automatically shorted to base when 
transistor is removed 


Table I—Important Circuit Qualities of Transistors 








(1) Short-circuit stability 


Input impedance 
collector load-resistance is Ry, 
Output impedance 


external resistance in emitter circuit is R 
R22 
Ry Re 


Power amplification 
output power input power) 


Maximum current amplification 
(zero load 


Rx 
R, 


Maximum voltage amplification R 


infinite load 


The following values refer specifically to 6 < 1 and a load resistance matched 
for maximum available power amplification: 
Load resistance matched for maximum power amplification Rn V1 
Input impedance at maximum power amplification. . . Ry vi 


Maximum power amplification 


Insertion gain at maximum power amplification 


1h? 
Insertion gain (at maximum power amplification) /maximum 
power amplification 


Current amplification at maximum power gain 


Voltage amplification at maximum power gain 














Ru} |Re 


R, Rn 





Table III—Test Values for Commercial Germanium Transistor 





05 ma 2.0ma | 100ua 18myv 132ya 120 ohms 182 ohms 


0.13 v 22.5 v 1l00ua 42mv 0 31,000 ohms 23,500 ohms 














Receiver unit designed for adjacent-channel operation. Midget cavities and special oscillator are at the left, if wave filters in can 


at right rear 


Adjacent-Channel 
Operation 


of Mobile Equipment 


S THIS IS WRITTEN the Federal 

Communications Commission 
is reaching a decision removing mo- 
bile radio services from the experi- 
mental category and assigning 
permanent channels. It is contem- 
plating standardization of rules and 
regulations to provide for full 
growth of these services while at 
the same time efficient 
utilization of channels to be as- 
signed. 


insuring 


The move is indeed timely, since 
the need and demand for mobile- 
service channels is increasing at a 
very rapid rate, 
metropolitan Here, 
cially, any waste of spectrum space 
cannot be tolerated, perhaps not 
even for guard bands that charac- 
terize the industry, 
and it is this that prompts the 
writer to suggest that adjacent- 
channel operation of mobile-service 
stations in the same area may be a 
necessity. 


particularly in 


areas. espe- 


broadcasting 
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The problem of adjacent-channel 
operation in the same area is not a 
simple one to solve, but there is 
reason to believe that with reason- 
able boundaries for the allocation 
limits a_ solution 
found. 


can usually be 


The Basic Problem 


It is generally understood that 
i-f selectivity, usually the control- 
ling selectivity in receiver design, 
is not the dominant and deciding 
factor in design for adjacent-chan- 
nel operation. If it were possible to 
provide real r-f selectivity in the 
receiver, adjacent-channel opera- 
tion would be limited only by the 
perfection of this parameter. How- 
ever, until engineers can provide 
r-f selectivity of 100 db down, +30 
ke at 160 megacycles, it is vain to 
attack the problem from this angle. 
Even the massive stabilized cavities 
that are practicable for base-station 


installation will not provide at- 


tenuation of more than 20 or 30 db 
at 200 ke off resonance, and are 
of little value where the adjacent 
and alternate-channel stations are 
removed from the desired frequency 
by 60 and 120 ke, respectively. 
Proper system design, together 
with controlled geographical assign- 
ment of channels, can do much to 
keep the boundaries of the problem 
within reasonable limits, so that 
straightforward engineering prin- 
ciples can be applied within the 
art to make utilization of 
adjacent channels feasible. How- 
without some control of the 
system design, the problems of in- 
termodulation or crosstalk may 
loom so large that no practicable 
equipment design can be found. 
The control of crosstalk in a 10-pair 
telephone cable for instance may 
be impracticable, unless some limits 
are placed upon the signal levels 
carried by the individual pairs and 
upon the gain of amplifiers asso- 


known 


ever, 
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Thirty-watt transmitter chassis. 





deviation-control tubes are in second 


row from left 


Closeup of receiver r-f deck. Crystal oven 
is in foreground 


Increasing vhf activity requires more economical use of a limited radio spectrum. New 


equipment techniques and proper geographical separation of fixed transmitters reduce 


interchannel interference to a practical minimum. Guard bands may not be necessary 
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ciated with the individual pairs. 
Almost any desired degree of i-f 
selectivity can be attained, spurious 
radiation controlled and 
spurious responses in the receiver 
attenuated to a point where they 
may be forgotten. Transmitter de- 
viation can be satisfactorily limited 
to prevent excursion into adjacent 
and alternate channels. With all 
these elements under control, there 
remains still a dominant difficulty 
surmounted. If a difficulty 
could be termed a masterpiece, this 
one should bear that designation. 
Months of work will yield an im- 
provement of 20 db and elaborate 
equipment may add another 2 db, 
but 100-db improvement seems as 
remote as the twinkling stars. The 
name of this masterpiece of con- 
trariness is intermodulation (mean- 
ing r-f intermodulation) and this 
one factor places greater limits 
upon successful adjacent-channel 
operation in the same area than all 


can be 


to be 
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other technical factors combined. 

Intermodulation may be of two 
types: (1) that produced within a 
transmitter group and (2) that pro- 
duced in the front end of a receiver. 
Of the two types, the receiver inter- 
modulation is far more important 
and considerably more difficult to 
control. 


R-F Stage Intermodulation 


Briefly, receiver intermodulation 
is the combining of two strong, un- 





NEW RULES 
FCC announced new rules for 
the General Mobile Services 
May 3, effective July 1. 


Details appear on page 128 











desired signals so that the beats re- 
sulting from nonlinear circuit char- 
acteristics produce modulation 
products directly on the frequency 
of the desired station. For example, 
consider transmitters A, B and C, 
spaced 60 ke apart. Considering 
station A the desired channel, when 
a mobile receiver is operated close 
to stations B and C strong signals 
in the front end of the receiver 
operate the mixer in its nonlinear 
region, resulting in beats between 
B and C. The second harmonic of 
station B generated within the re- 
ceiver will beat with the funda- 
mental of station C to produce a 
carrier or product exactly on the 
frequency of station A. 


A B Cc 

f f+afs f + 2af 
2B = 2f + 2af 
Cc f + 2af 
A f (difference) 


the desired 


Unless signal A is 
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FIG. 1—Geographical layout of stations used in actual test 


strong enough to wipe out this un- 
desired product of intermodulation, 
the receiver will not respond to the 
desired station A, and modulation 
from both B and C will be heard. 
This is one combination which pro- 
duces an interfering carrier, but 
there are many other combinations 
which will produce results equally 
disastrous. 

There are two obvious solutions 
to the problem. Intermodulation 
could not take place in the r-f stage, 
the mixer, or any succeeding stages 
of the receiver, if stations B and C 
were not allowed to pass through 
the front-end selective circuits. 
Similarly, if all circuits (r-f, mixer, 
i-f, and other amplifiers) are de- 
signed so that they operate over a 
purely linear characteristic, no mix- 
ing or intermodulation can take 
place and the undesired signals will 
be rejected by the i-f selectivity. 
Both solutions are theoretically pos- 
sible, but they are both practicably 
impossible to achieve unless well- 
defined limits are placed upon the 
levels of the signals involved. 

A mobile unit operating in the 
vicinity of a 100-watt transmitter, 
radiating from a 100-ft antenna, 
may than a volt on 
the grid of the first r-f tube. If 
stations B and C are close together 
geographically and each supplies a 
full volt on the grid of the first r-f 
amplifier, while the desired station 
A supplies a mere microvolt, a solu- 
tion to the problem becomes impos- 
sible. Some r-f selectivity can be 


receive more 
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provided to offer slight attenuation 
to the station 120 ke removed from 
the frequency of station A and re- 
ceiver design can improve the 
linearity of all amplifier and mixer 
stages to reduce the susceptibility 
to strong intermodulation signals. 
However, even the combination of 
maximum practicable r-f selectivity 
and the best possible design for 
linearity of amplifiers will not be 
sufficient to control the conditions 
outlined above. 


Grouping of Stations 

Several years ago, the writer pro- 
posed that one possible solution 
might be the locating of all three 
stations, or a group of stations, at 
one geographical position, so that 
the mobile unit receive a 
strong desired signal, and on this 
basis it was argued that the prod- 
ucts of intermodulation produced 
by B and C would always be weaker 
than the direct desired signal trans- 
mitted by A, so that the desired sta- 
tion signal would wipe out the un- 
desired intermodulation products of 
B and C. 

This has merit only 
where there are no other licensees 
in the area except those occupying 
the single block of channels. Severe 
interference would result in the 
channels above and below the con- 
centrated block of stations and 
there would be danger of severe 
transmitter intermodulation, as well 
as a high level of receiver inter- 
modulation on those channels. In 


would 


solution 


addition, the standing-wave 
terns produced by the various 
grouped radiators could not be 
matched exactly in space, with the 
result that a difference of received 
signal level of as much as 10-to-1l 
might exist between desired and 
undesired signals at particular lo- 
cations. 

The control of intermodulation 
even within a block of centralized 
stations is difficult, and both age 
and the use of a 10 or 20-db pad 
have been resorted to for holding 
the level of signal in the receiver 
below the point of nonlinear mix- 
ing. To the receiver engineer who 
has worked for years to raise the 
level of receiver sensitivity to better 
than a microvolt, the use of a 20-db 
pad to knock down signal levels is 
equivalent to watch 


pat- 


repairing a 
with a sledge hammer. 

The joint operation of stations at 
one location, then, is an impracti- 
cable, unsatisfactory solution, which 
does not lend itself. to reasonable 
procedures for the administration 
of all channel assignments. Success- 
ful operation for all licensees can 
be achieved only when geographical 
separation controls reiative signal 
levels within the tolerable limits 
dictated by receiver-design practi- 
cability. 
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Consider again a group of sta- 
tions A, B and C, (Fig. 1) operat- 
ing on channels separated by 60 kc. 
We have already considered the case 
where A, B and C were operated at 
a single location, and the case where 
B and C were at one location and A 
at a distant location. Now consider 
the third possibility with A, B and 
C separated. 

With Stations Separated 

To make an actual test reason- 
ably difficult, we separated B and 
C by approximately 1.5 miles, while 
A (the desired station) was placed 
4.25 miles from B, the adjacent- 
channel station, and about 4.8 miles 
from C. The receiver vas mounted 
in a mobile unit and required to 
communicate with station A while 
cruising in the immediate vicinity 
of B, and in the area between B 
and C. 

With both B and C at one loca- 
tion, the receiver cruising in the 
vicinity of these stations would re- 
ceive two strong signals, and the 
products of modulation would be 
large. But, for the case described 
above, with all three stations sepa- 
rated, the mobile unit cruising in 
the vicinity of station B receives 
one signal from B and a 
comparatively weak signal from C, 


strong 


with the result that the level of the 
intermodulation product is greatly 
reduced. A comparatively weak sig- 
nal from station A will dominate 
the intermodulation product and 
wipe out the interference. 

Figure 1 shows the geographical 
layout of the three stations. The 
frequencies and relative powers are 
marked. In a test car with the re- 
ceiver tuned to station A, no inter- 
ference was found except in a few 
spots in the immediate vicinity of 
station B, even when all three sta- 
tions operated simultaneously. 
Cruising in the B area located cer- 
tain signal-shaded points where the 
received signal from the undesired 
station B, less than a quarter of a 
block away, was abnormally strong 
while the shielding produced an ab- 
normally weak signal from desired 
station A. By driving the car very 
slowly, it was possible to find in- 
terference areas, but the inter- 
ference patterns were limited to a 
matter of yards. The squelch con- 
trol could be set at a level sensitive 
enough for the response of the de- 
sired station, but insensitive enough 
to prevent opening by the operation 
of stations B and C, either simul- 
taneously or independently. 

It should be noted at this point 
that when tests are carried on in 
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intermodulation characteristics of the receiver for various levels of 


adjacent and alternate-channel signals 
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close proximity to interfering sta- 
tions the problems of receiver de- 
sensitizing and _ intermodulation 
join. There is a question, perhaps 
somewhat academic, as to whether 
interference is caused by desensitiz- 
ing or by intermodulation. 


Needed Receiver Characteristics 

The special receiver vsed in the 
test provided an i-f selectivity of 
more than 100-db attenuation at 
+30 ke of the desired frequency as 
shown in Fig. 2. In other words, 
100-db attenuation provided 
between the channels or at the 
common boundary between channel 
A and channel B. 

The receiver design principle 
brought the elements of r-f selec- 
tivity and intermodulation control 
to a maximum degree of effective- 
ness. Emphasis should, however, be 
given to the fact that the extraordi- 
nary degree of i-f selectivity in the 
test receiver was not the dominat- 
ing factor that made adjacent- 
channel operation in the same area 
possible. The same degree of i-f 
selectivity in a receiver of conven- 
tional design, with conventional r-f 


was 


and mixer circuits, did not provide 
satisfactory adjacent-channel oper- 


ation under the conditions de- 
scribed. There is, nevertheless, the 
obvious limiting factor that the i-f 
selectivity must be sufficient to pre- 
vent the adjacent-channel signal 
from passing through the receiver 
at a level great enough to dominate 
the desired signal at the limiter. 

Modern production receivers of a 
type in wide use provided excellent 
reception under the conditions out- 
lined, except for the radius of ap- 
proximately one-half mile around 
the adjacent channel station, while 
both B and C were on the air. Under 
all tests, the tendency towards in- 
terference with the older type re- 
ceivers was lessened when only one 
of the opposing stations was on the 
air. One receiver of excellent selec- 
tivity characteristics, but without 
the new control of intermodulation, 
was tested. Interference reception 
over the entire mile-and-a-half 
separation path between stations B 
and C was received. 

All of the observations pointed 
with emphasis to the fact that, by 
geographically separating the sta- 
tions operating on the successively 
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adjacent channels the extreme lim- 
its of intermodulation production 
in the receiver could be brought un- 
der control to a point where the 
effects of special receiver design be- 
came significant. 


Laboratory Tests 


Intermodulation characteristics 
obtained by connecting two signal 
generators to supply signals to the 
test receiver simultaneously are 
shown in Fig. 3. Generator B sup- 
plied the signal 60 kc removed from 
the desired signal and generator C 
supplied a carrier 120 ke removed. 
By increasing the level of the two 
signals, the intermodulation prod- 
uct on the desired frequency equiv- 
alent to A produced 20 db quieting 
in the receiver. 

Figure 4 clearly illustrates the 
need for base-station separation. 
The curve was taken with the gen- 
erators B and C connected as in 
Fig. 3, but with the difference that 
the adjacent-channel signal B was 
held constant at 97 db above one- 
half microvolt, or with a constant 
input of more than 28,000 micro- 
volts. 

With the B signal (60 kc re- 
moved) fixed, the amplitude of the 
alternate-channel signal C was 
varied, while the amplitude of the 
intermodulation product appearing 
on the desired frequency A was 
recorded. Extrapolation of the 
curve of Fig. 4 will show that, for 


B and C both at 97 db above the 
reference level, an intermodulation 
interference product on channel A 
will be produced with an amplitude 
of approximately 2,800 microvolts. 

This fact is so important in sys- 
tem design that it deserves restate- 
ment: With two base stations at the 
same location, each one supplying a 
signal to our receiver at 97 db above 
the reference level or more than 28,- 
000 microvolts, the interfering 
product of modulation will have an 
amplitude of 2,800 microvolts and 
the desired station will need to sup- 
ply a signal of not less than 5,600 
microvolts to gain control. Because 
of the standing waves in space, even 
5,600 microvolts from the desired 
station would not be ample to main- 
tain control. 

With the desired station located 
at the same point as stations B and 
C, we may assume a 28,000-micro- 
volt signal on the desired channel, 
but again, because of the standing 
waves in space (which may be as 
great as 10-to-1) we may expect the 
desired signal to drop as low as 
2,800 microvolts, while the interfer- 
ing product remains at 2,800 micro- 
volts. Because the intermodulation 
products are relatively high in am- 
plitude for strong adjacent and al- 
ternate-channel signals, the instal- 


lation of a group of successively 


stations at one 
location does not provide practicable 
operational limits within which it is 


adjacent channel 
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FIG. 4—R-f intermodulation characteristics of the receiver with adjacent-channel 
signal constant at 97 db above 0.54v 


possible to design satisfactory re- 
ceiving equipment for systems that 
are not at the group location. 


Further Tests 


By separating stations B and C 
geographically, so that at the mo- 
bile pickup point close to station B 
where a 28,000 microvolt signal is 
received the signal from station C 
may, for example, be limited to 500 
microvolts, the product of inter- 
modulation will be approximately 50 
microvolts instead of 2,800 micro- 
volts as indicated above. The 
threshold requirement of the de- 
sired station would then be 100 
microvolts and, even on a 10-to-1 
basis, only a 500-microvolt signal 
would be needed to dominate. 

Further geographical separation 
of the two stations B and C may be 
employed to limit the input to the 
receiver from signal C when 28,000 
microvolts is applied by station B. 
It can be shown from Fig. 4 that 
with 2.5 microvolts input from sta- 
tion C, no intermodulation products 
would be produced on the desired 
channel in the critical area near B. 

The calculation of reijative signal 
levels required for the control of in- 
termodulation presents the problem 
in a more severe light than actually 
exists in practice. Because of the 
vertical directivity of the antenna 
pattern of the base station, the sig- 
nal level close to the base.of the 
antenna supporting structure is 
lower than the signal amplitude a 
few blocks away. Shielding effects 
introduced by buildings and other 
structures also alter the field pat- 
tern from all stations and, fortu- 
nately, the magnitude of inter- 
ference produced by a group of 
separated stations in an urban area 
is less by practical test than that 
calculated on the basis of idealized 
radiation conditions. This state- 
ment is substantiated by the test 
conditions shown in Fig. 1, where 
stations B and C each radiating 
more than 100 watts produced an 
almost negligible pattern of inter- 
ference with the mobile unit operat- 
ing close to B, although station A 
radiated no more than 10 watts. The 
mobile unit received no interference 
as soon as it was moved away from 
an area of approximately a quarter 
of a block to one block from B, 
where reflections provided a strong 
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signal from B and a weak signal 
from A. 

Data plotted in Fig. 4 further ex- 
plains the significance of the Sen- 
sicon receiver intermodulation char- 
acteristic, and that characteristic 
may be stated in simple terms. For 
a strong adjacent-channel signal of 
97 db above 0.5 microvolt, the level 
of the interfering product of inter- 
modulation will always be approxi- 
mately 20 db less than the ampli- 
tude of the alternate channel sig- 
nal. If the desired signal and the 
alternate-channel signal are of 
equal amplitude, the desired signal 
(neglecting standing waves) will 
always have an advantage over the 
undesired product of modulation, 
under these conditions, of at least 
10-to-1. 

To understand the significance of 
this relationship, emphasis must be 
given to the fact that this condi- 
tion of 20-db improvement for pro- 
tection occurs only in areas where 
the mobile receiver is operating 
geographically close to the adjacent 
channel station B, but for all other 
areas where the mobile unit is some 
distance from station B (the adja- 
cent-channel station) the protection 
will be substantially greater than 
20 db. In other words, the curve of 
Fig. 4 shows the most severe con- 
ditions, applying only to areas close 
to the adjacent-channe!l station. 


Receiver Design 

To a controlling degree, the selec- 
tivity of the receiver illustrated in 
these pages is determined by the 
characteristics of the wave filter. 
Permeability-tuned components and 
compensating capacitors are perma- 
nently sealed and fixed electrically 
and mechanically by casting the en- 
tire filter structure in polyester sty- 
rene. This construction not only 
frees the filter from possible varia- 
tion owing to moisture and vibra- 
tion, but also prevents the loss of 
selectivity characteristics as a re- 
sult of attempted tuning without 
necessary instrumentation. 

Since the i-f center is fixed, the 
maintenance problems of the re- 
ceiver are simplified and tuning is 
accomplished by adjusting the tun- 
able crystal oscillator. A new circuit 
was developed, providing the neces- 
sary electronic tuning over the re- 
quired range with compensation to 
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FIG. 5—Circuit diagram of the 


instantanecus deviation 


control used in the 


transmitter 


insure stable performance over a 
wide temperature range. Stability 
must keep the signal at the center 
of the i-f bandpass. The crystal cir- 
cuit maintains +1 kilocycle of the 
assigned carrier frequency meas- 
ured at 25 C, or from +0.00058 per- 
cent to +0.00066 percent over the 
152-to-174-megacycle band for the 
ainbient temperature range of —30 
C to +60 C, 


Transmitter Design 
Provision is made in the trans- 
mitter (illustrated) to supply from 
one to three separate crystal oscil- 
lators. Three-frequency transmit- 
ters may be provided for switching 
frequency without retuning the 
transmitter, so long as the maxi- 
mum frequency change does not ex- 
ceed 240 ke. The instantaneous de- 
viation control requires two tubes. 
These are shown in Fig. 5 
ceded by an amplifier. 

The original approach to this cir- 
cuit problem required that the 


pre- 


voltage control in the compressor 
system be supplied through a fre- 
quency-sensitive circuit, so that the 
voltage would increase as a func- 
tion of the frequency of the audio 


in the amplifier. Although this 
method worked, it was obviously a 
cumbersome device which did not 
lend itself to mobile communica- 
tions equipment. The answer was 
found in the simple Winkler cir- 
cuit arrangement by which the 
modulating wave first passed 
through a differentiating network, 
which emphasized all steep slopes or 


steep wave fronts, then through a 
clipper which automatically clipped 
the characteristic wave elements 
associated with the steep slopes, and 
finally through an integration net- 
work to restore the remaining audio 
characteristics to normal relation- 
ship. This instantaneous deviation 
control has no time lag and may be 
adjusted to provide a rigid limit 
to the maximum instantaneous de- 
viation of the transmitter fre- 
quency. 

Products of modulation will ex- 
tend beyond the maximum excur- 
sion of the instantaneous frequency 
of the wave and, for this reason, it 
is desirable to hold the instantane- 
ous deviation maximum well within 
the limits of the half-channel width 
to be occupied. In practice, a guard 
band of a mere two or three kilo- 
cycles will be satisfactory, since the 
speech sidebands producing maxi- 
mum deviation are of a transient 
nature and the energy content of 
the products of modulation extend- 
ing substantially beyond the limits 
of instantaneous deviation are low 
and may be neglected insofar as 
substantial interference to adjacent 
channel operation is concerned. The 
use of multiple-tuned circuits and 
circuit-isolation means holds the 
spurious output of the transmitter 
at least 70 db below the carrier out- 
put level. 

Although this discussion has been 
concerned primarily with the 152- 
to-162-me band, all of the reasoning 
applies equally to the bands from 
30 to 50 me. 





Low-Frequency 
DISCRIMINATOR 





A phase inverter having equal plate and cathode loads is used to drive a resistance- 


capacitance phase shifter. The output voltages that are developed behave as the volt- 


ages from conventional discriminators, thus this is a compact low-frequency circuit 


HE NETWORK discussed herein 
«+ qgeoal designed to produce the 
necessary deviation voltage for an 
automatic-frequency-control sys- 
tem. Through its use the separa- 
tion frequency f, between two r-f 
oscillators is maintained within 10 
percent of any of several selected 
values. The required separation in 
frequency lies between 20 and 500 
per Under 
operating conditions, 


cycles second. some 
unwanted 
variations as great as 500 percent 
of values of f, normally occur with- 
out some such control. 

Although the circuit functions as 
a discriminator, it differs from con- 
ventional discriminators in that it 
contains neither 
inductors and, 
circuits. 


transformers nor 


hence, no resonant 


Discriminator Action 


The circuit performance centers 
around a_ dual-purpose phase 
changer shown in Fig. 1, which sup- 
plies the following necessary con- 
trol voltages. First, it produces 
two voltages 180 deg displaced from 
each other and of equal amplitudes; 
secondly, it 


produces a_ voltage 


which at one frequency is 90 deg 
displaced from the other voltages, 
but which at any other frequency 
tends to rotate towards either zero- 
deg phase condition or 180-deg 
phase condition. 

The operation of the 
changer is as follows: 


phase 
Consider V 
as a degenerative amplifier (part 
of Fig. 1A drawn in lighter lines). 
If Rx is made equal to R,, the 
voltages developed across R, and 
R, will be equal in magnitude but 
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in phase opposition, one being in 
phase with the input voltage EF, and 
the other being 180 deg out of 
phase with E,; if the reactances of 
C, and C, are small compared with 
R, and R, over the operating fre- 
































FIG. 1-(A) Phase changer acts as con- 
venient low-frequency discriminator. (B) 
Phase relations in circuit 


quency range these same voltages 
can be assumed to appear as F, and 
E;. 

Next, consider the same tube 
operating as a 90-deg phase shifter 
(part of Fig. 1A drawn in heavier 
lines). The special conditions of 
this circuit are that R Ae = RR, 

X,, for some frequency f,. Since 
the reactance of C, R,, the voltage 
FE, will lead that across R, by 45 
deg; similarly, the voltage E., will 
lag that across Ry, by 45 deg. If 
R, + R, is much greater than either 
R, or the reactance X,,, the afore- 
mentioned phase relationships be 
tween E, and E, will still exist and 
will produce in the common load 
resistor R; a resultant current 90 
deg displaced from that 
through R, and Rx. 

The vector relationships existing 
at a center frequency f, are shown 


flowing 
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FIG. 2—Adaptation of phase changer provides amplification for weak voltage, and 
diode rectification, to deliver d-c proportional to shift from center frequency 
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in Fig. 1B. For a frequency greater 
than f, the magnitude of F, in- 
creases and its phase displacement 
with respect to JR, decreases; at 
the same time, the magnitude of E, 
decreases and its phase displace- 
ment with respect to JR, increases. 
The combined effect is to pull the 
resultant vector E, more nearly in 
phase with JR,. If the frequency 
becomes less than f,, the above 
effects are interchanged and the 
resultant vector E; is pulled more 
nearly in phase with JR,. 

Circuit Performance 

The desired discriminator action 
is obtained from a d-e comparator 
which compares the d-c energy 
components resulting from the con- 
ducting periods of two diodes. At 
the center frequency, each of the 
diodes conducts for approximately 
one-half cycle, and the net d-c 
voltage developed across the output 
of the diodes is zero. For any other 
frequency the diodes will conduct 
for unequal portions of a cycle and 
the d-c output voltage will have an 
amplitude proportional to the fre- 
quency deviation off the eenter fre- 
quency. The polarity of the output 
voltage will depend upon whether 
the frequency deviation is above or 
below the center frequency. 

When only the basic elements of 
this circuit are used, the conversion 
efficiency, (d-c out vs a-c in times 
100 pereent for some frequency off 
center frequency), is somewhat low, 
being about 5 percent for a fre- 
quency departure one octave re 
moved from f,. This is due to both 
the low amplitude of FE. and the 
high impedance across which this 
voltage must be developed. Such a 
low efficiency may be accepted if 
it is convenient to employ d-c ampli- 
fication following the diode com- 
parator. However, a eleaner ap- 
proach is to employ a stage of 
amplification to boost the amplitude 
ef EF. and at the same time lower 
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FIG. 3—Curves show discriminator action in presence of different levels of input and 
for different senter frequencies 
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FIG. 4-—To stabilize one r-f oscillator relative to the other, the low-frequency dis- 
criminator is used with a reactance tube or servo system 


the impedance level. Using the 
latter scheme, the conversion effi- 
ciency is increased to approximately 
50 percent under the conditions 
noted above. The final circuitry 
employed is shown in Fig. 2. 
Figure 3 shows the overall char- 
acteristic for three values of EF 
and three values of f,. 


Oscillator Control 


As previously stated, this circuit 
was designed to maintain a specified 
frequency separation between two 
r-f oscillators independent of cir- 
cuit conditions which would nor- 
mally cause the oscillators either to 
drift apart or lock together, the 
latter case being the pronouneed 
tendency of oscillators operating on 
slight frequency differences. 

When employed in a system as 
outlined by the block diagram of 
Fig. 4 the above purpose is accom- 
plished, the circuit.eperation being 
as follows: If it be desired that the 
variable-oscillator frequency be 
maintained apart from that of the 
reference oscillator by f,, then the 
values of C, and C, would be so 
selected as to give zero output from 
the discriminator at f,. When the 
difference frequency is other than 
f,, the voltage out of the discrimi- 
nator will be of such a polarity as 
to cause the reactance tube to cor- 


rect this discrepancy. Obviously 
there is a definite limit to the 
amount of control that can be exer- 
cised by the reactance tube, so that 
if it is necessary to operate the two 
oscillators at a frequency separa 
tion several octaves away from some 
previously set value it is required 
that the variable oscillator be manu- 
ally retuned somewhere within the 
pull-in range of the reactance tube 
in addition to changing the value of 
C, and C,. 

Other 
this 


practical 
low-frequency 


applications of 

discriminator 
circuit include its use as a frequency 
meter and its use as the control cir- 
cuit for automatically maintaining 
the altitude of an aircraft. As a fre- 
quency meter it is only necessary 
to place a microammeter in series 
with the diodes’ load and calibrate 
it in terms of frequency. For air- 
craft altitude control it must be 
used in conjunction with an abso- 
lute altimeter whose output is an 
audio frequency proportional to the 
altitude. These are basically f-m 
systems such as the APN-1l. For 
this application each value of f 
would represent a given altitude, 
above or below which control volt- 
ages would be developed. 

This work was done under the 
sponsorship of the U. S. Navy Dept. 
under Contract NOrd 7958. 





Cathode-Compensated 
Video Amplification 





Theoretical and practical development of a circuit technique that combines virtues of 


lower cost, simplicity, extended frequency range and improved linearity. A two-part 


paper: part I gives the theoretical analysis and experimental verification, while part II 


covers input admittance relations and summarizes advantages 














FIG. 1—Basic video amplifier 


tical cathode-compensated circuit 


circuit, 
cathode-biased version employed for de- 
termining proper compensation, and prac- 


T is well known that feedback can 

be used to modify the frequency, 
gain and linearity characteristics of 
amplifiers. The purpose of this 
show how feedback, 
properly obtained in the cathode 
circuit of a video amplifier, can be 
used to endow the amplifier with 
exceptional characteristics. Some of 
the important features involved are 
simplicity, 


paper is to 


reduction in cost, im- 
provement in linearity, and practic- 
ally constant amplitude and time 
delay over the useful 
range of operation. 


frequency 


The compensating elements are 
of such values that neither the ser- 
ies inductance of the capacitors nor 
the stray capacitance of the induct- 
ors has any noticeable effect on the 
results. These elements are in- 
corporated in a low signal level cir- 
cuit and do not increase the stray 


capacitance over that which results 
with uncompensated operation. The 
large electrolytic capacitor normally 
used in the cathode circuit is elimi- 
nated, thus increasing the reliabil- 
ity of operation. The total cost of 
the small mica capacitor and the 
inductor used for compensation is 
considerably less than that of the 
electrolytic that 
eliminated. 


capacitor was 


Compensating Procedure 

To make proper use of the com- 
pensation discussed in this paper 
the procedure indicated 
should be followed: 

(A) Use the circuit of Fig. 1B. 
It is important that the suppressor 
and screen be returned to ground 
and not to the cathode. 

(B) Determine the stray plate 
circuit capacitance C,. 


below 


This can be 








RELATIVE 
—+— AMPLIFICATIC 





RELATIVE AMPLIFICATION 





vE 





10( +9) 
L4(itg RY) 
i B(i+ 9g, RV) 
22(l+g Rd ™s 


| 


RELATIVE REACTANCE 


TIME DELAY x f, ( SECONDS x CYCLES) 











0.06 008 0.1 
RE 


LATIVE FREQUENCY 





Cy IN SERIES WITH AN Ly” 
THAT RESONATES IT AT 
_ THAT RESONATES | 
wv, 110 , T 
“Sc, atone ror |] 
a=10x250 | 
= 250 
+ + - —_— 
PPOINTS THAT MUST BE SATISFIED 
|FOR CONSTANT AMPLITUDE IN FIG 2 
AP hs MPUITUCE REGS 


_ aa 


| 





| 








| 


| | 








oe EE 











0.6 2 
RELATIVE FREQUENCY - 


08 | 2 


W, 








FIG. 2—Effect of variations in factor a when using 
capacitor in parallel with cathode resistor 


FIG. 3—Relative reactance values required to 
ment of constant amplitude when using only shunt capacitor 
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done experimentally, if the screen 
and cathode are perfectly bypassed, 
by obtaining a gain-frequency 
curve for some value of R, close to 
that which it is intended to use. By 
using the frequency f at which the 
gain is down 3 db from the middle 
frequency value and R,, which is 
calculated from 


we get 


1 
2rf Ra 

and then 

C, =C,’—C 3 
where C, is the capacitance intro- 
duced by the measuring circuit. 

(C) Determine the middle fre- 
quency gain when the screen and 
cathode are perfectly bypassed to 
ground and a value of R 
such that the gain is down 
the high frequency 


is used 
3 db at 


which is chosen for reference 
purposes. 

Preferably this should be done 
experimentally, making allowance 
for the change in the frequency 
characteristic due to the capaci- 
tance introduced by the measuring 
circuit. The frequency can be com- 
puted analytically if g,, is known by 


using the expression 
A Im R ogi 5 


where R,,, is obtained by substitut- 
ing R,, in place of R, in Eq. 1. 

(D) Determine the value of R 
which, when all cathode bypass ca- 
pacitance is removed, will produce 
the same middle frequency gain 
that was obtained in part (C). Use 
this value of R,,. to determine 


gxkRx) = 
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. 4—Amplification and time delay characteristics for circuit constants and 
conditions of Fig. 3 
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. 5—Amplification and time delay characteristics for improved circuit 
based on curves of Fig. 6 


This should preferably be done 
experimentally by measuring the 
value of R,. required and substitut- 
ing it in Eq. 1 to get R A close 
approximation obtained 
analytically if 


can be 


- 


9K 2 Om 


Tmo -; : 
Ole Oe 


can be determined. The analytical 
value obtained in this manner will 
usually be a little low for it does not 
take into account the fact that g,, 
is reduced slightly when a higher 
value of R, is Additional 
feedback results due to the 
small a-c screen to cathode voltage 
that will be present. Both of these 
factors would tend to require 
a higher value of R.,. than would be 
given by the analytical expression. 
(E) Obtain of a/(1 4 
gxR,) and f,/f, from Fig. 6 for the 
value of (1 gxRx) given in (D). 


used. 


also 


values 


(F) The cathode capacitor 
quired is 
a Reg 


Cc 
1 + gxRx) “ 


Rx 
and the value of cathode 
required is 


inductor 


1 
Lx = oso 9 
(2 xfx)* Cx 


(G) Connect the components R,., 
Cy, and Lx detail 
Fig. 1C. 

In a typical amplifier with f, 
3.54 me and (1 + gx«Rx) 2.13 the 
required value of cathode capacitor 
was Cx 


shown in in 


as 


1,170 uuf and the required 
value of cathode inductor was Lx 

1.13 10° henrys. The ampli- 
tude and time-delay characteristics 
for this amplifier are given in Fig. 
8. Additional characteristics of 
this amplifier will be discussed in 
the concluding part of this paper. 
Its low-frequency gain will be that 


99 





which would have resulted in (C) 
if infinite cathode bypass capaci- 
tance had been used. 


Theoretical Development 

In an amplifier of the type shown 
in Fig. 1A the vector ratio E./E, is 
known as the voltage amplification 
or gain and is denoted by the sym- 
bol A. In the middle and high fre- 
quency regions this 
pressed as 


can be ex- 

A= = ¢, Ze (10) 
where Z., is the parallel impedance 
of the resistances r,, R,, and R, and 
the stray capacitive reactance X,. 

If feedback is used and the sym- 
bol A, is used to distinguish the 
voltage amplification with feedback 
from A which is the voltage amplifi- 
cation without feedback, then 

(11) 

1—BA 
where B is the vector portion of the 
output to ground voltage fed back 
in the grid-to-cathode circuit. 

The batteries E.., and E... shown 
in Fig. 1A are ordinarily replaced 
with the resistance-capacitance 
combinations shown in Fig. 1B. In 
this circuit if C,, and Cx, are as- 
sumed to have zero reactance there 
is no feedback and then A = -g,,Z., 
as before. 

If the parallel combination of r,, 
R, and R, is called R., and wo, = 
2x f. is so defined that 


1 


~ 
w,C, 


= R,, 


1 
REC. 
or 
1 


Cy Req 
then Z., = 


a = 


Ra (- 5 X,) 
Reg =—J X, 


Ze = 

His 

and 
7 — Om Reg 

1+j w (14) 


We 


= 


This is the well-known relation 
which holds for resistance-capaci- 
cance coupled amplifiers in the mid- 
dle and high-frequency ranges. 

If we now assume that the react- 
ance of C,, is still zero while that of 


100 


C, is finite, then the flow of alter- 
nating plate and screen current 
through the parallel combination of 
Ry and Cy, will develop an alternat- 
ing voltage that appears in the 
grid-to-cathode circuit. In order to 
specify the cathode-circuit imped- 
ance in terms of the previously 
chosen symbols f, and », we will 
define a new arbitrary constant a so 
that 

. 1 

Xn = 
and therefore 


CxRr 
CRe 


a= wo K Rr bead 


Using this definition of a we can 
express the cathode circuit imped- 


ance as 


ZK eat 


Rx(— j Xk 


Rx oF Xx 


Since both the screen and plate 
alternating current flows through 
the cathode-circuit impedance while 
only the plate alternating current 
flows through the plate load imped- 
ance it is necessary to define a new 
term g« such that 

9K Zk 

Om Zeq 

Mainly 


B= 


bin bie 
GK = 9m + 9a= + 


(18) 
061 


bee 


but as defined in Eq. 17 it will also 
take care of additional minor fac- 


tors such as the possibility that g., 
itself might change 
conditions of operation and also 
that there may be other feedback 
effects due to the small a-c screen- 
to-cathode voltage. The voltage 
amplification with feedback is then 


between two 


If we substitute the values of Z., 
and Z, obtained previously in this 
expression for A,, then 

Reg 
1+j- 


— Ym 


Case I: If we let a = 


— Ym Ry 
A, = — 


1 a w (21) 
Wo 
and this of course is the case when 
the cathode is completely bypassed 
to ground. 
Case II: 
value of 


If we introduce a new 
Ria = (1 aad 9K Rx) Rea 
this will make 


Wo 
(1 + gxkRr) 


Wo2 


and then 
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FIG. 6—Computed curves giving 
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over a wide range of circuit values 


for comp ing circuit 
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(i+ gkR« Regi 
(24) 

1+ (1 + gxRx) 
w, is still defined in terms of 
R.,,. Substituting this value of Z., 


in the equation for A, we get 


+ ak RK) Reg 
+ gxRx) — ] 


> 
vA 


where 


t+je— 
w 


Om(1 + gxRe) Rega 
=F 
tgxRx) +Jja 


also let 


1 + gxRx 


and this is exactly the same vector 
voltage amplification that we ob- 
tained in the original uncompen- 
sated case except that now 
Req , Rea 

"= 

and is of the order of magnitude of 
0.001 uf instead of being 200 or 300 
uf as was required for good low- 
frequency response in the original 
case, 

Case III: The fact that Case II 
gives the same vector voltage ampli- 
fication as the original uncompen- 
sated amplifier is interesting, but 


Cr =a, (28) 
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FIG. 7—-Experimental verification of Case 
II and test of accuracy of method 
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not too useful. It is ordinarily desir- 
able to improve both the amplitude 
and time-delay characteristics over 
those that are obtained with uncom- 
pensated amplifiers. 

If values of a other than those 
indicated in Eq. 26 are used in Eq. 
25 the amplitude and time-delay 
characteristics shown in Fig. 2 are 
obtained (1 + gxRx« = 2.50 in this 
case). It will be observed from these 
characteristics that a wide range of 
performance can be obtained. 

The ideal characteristic is one in 
which both the amplitude and time- 
delay characteristics are flat over 
the full range of operation. This 
requirement cannot be met but a 
compromise is possible in which one 
of the two characteristics is made 
as flat as possible and the other one 
is allowed to take care of itself. 

It will be observed that the 
higher the value of a, the greater 
the value of w/w, at which the am- 
plitude characteristic crosses the 
A/Ay = 1.0 value. This would sug- 
gest that if we could make the 
cathode capacitance automatically 
vary the proper amount with 
change of frequency, then we could 
slide from curve to curve in cover- 
ing the full range of operation. A 
similar procedure could be used 
with the time delay but it would 
probably require different values of 
a than those necessary for constant 
amplitude. 

Satisfying this variable cathode 
capacitance requirement is not as 
difficult as it would appear to be at 
first thought. The method by which 
this is done is shown in the curves 
of Fig. 3. In this figure the circled 
points represent the relative capaci- 
tive reactance required at the dif- 
ferent values of w/w,. The lower of 
the two curves is the relative react- 
ance of the capacitor C, when a = 
1.0 (1 + gcRx) [the condition re- 
quired by Case II]. The upper one 
of the two curves is the relative re- 
actance of a series combination of 
the capacitor Cy, corresponding to 
the lower curve, and an inductor L, 
required to resonate this capacitor 
at a value of w/w, = 1.10. The cir- 
cled points are satisfied very nicely 
by the series combination of C, and 
Lx chosen. 

The amplitude and time delay 
characteristics that result from this 


choice are shown in Fig. 4. A more 
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satisfactory choice of variables will 
give the response curves shown in 
Fig. 5. In this case the time-delay 
characteristic has been greatly im- 
proved with only a slight change of 
the amplitude characteristic. 

The variables for Fig. 5 were ob- 
tained from the two curves in Fig. 
6. These two curves are the key to 
the compensation discussed in this 
paper and have been designed to 
produce a time-delay characteristic 
that will dip approximately four 
percent to the valley and then rise 
about six percent to the peak. 
Either flatter amplitude or time- 
delay characteristics can be ob- 
tained with slight variations in a 
and f,/f. but it is suggested that 
the response to be expected should 
be computed in each case. 

The simplest procedure for mak- 
ing these computations involves the 
use of Eq. 25, replacing @ by a., 
which is developed in the following 
manner: 

If X, and X, are self resonant at 
f, so that Xer = Xie, then at any 
other frequency the equivalent se- 
ries reactance is 


? ee 
- Xcay. 


* fr f poe 
= X, _ 2) 
Xer ( f fr 


oe 
(4 ~ 4 ) 
A) 
(2-3) 
<i 


Sample computations for several of 


+ Xce— X, 


so that 


Cu = Cr 


and 
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the points in Fig. 8 
Table I. 


are shown in 


Experimental Verification 

To verify experimentally the 
theory developed previously, the 
amplifier circuit of Fig. 1C, using a 
6AG7 tube, was set up on a bread- 
board. The constants 
circuit were: 
2,040 ohms Ey, = 300 volts 

FE 


81.8 ohms » = 125 volts 
22,400 ohms En = 


used in this 


Rn = 

Re = 

Ry = 
The and cathode circuits 
were bypassed sufficiently well for 
frequencies above 10 ke and no 
measurements were made below 100 
ke. The experimental frequency 
characteristic, shown by the curve 
drawn through the circled points 
in Fig. 7, was obtained. From this 
curve it was determined that f, 
3.80 me and C, = 21.0 uuf. 

When the cathode bypass capaci- 
tor was removed it was found that 
a new load resistor R;,, 4,440 
ohms was required to produce the 
same voltage amplification at 100 kc 
as was obtained previously. Using 
a value of r, 125,000 ohms and 
R, 500,900 ohms it 
mined that R 
Rigg = 4,260 ohms. 


— 2.68 volts 


screen 


deter- 
2,000 ohms and 
Therefore 


was 


1+ one = pe 3,000 7 218 
Analytically gx ~ 9g, + 9 These 
values can be obtained from the 
HB-3 series of RCA Tube Hand- 
books. For the operating values 
involved, interpolating between the 
100 and 150 screen voltage curves, 
Jm <= 0.010 mhos and g.. = 0.003 
mhos (obtained from the slope of 
the e€,, Vs i-s curves). 
= 0.013 mhos and 1 + 9,R,y = 14 
81.8 x 0.013 2.06. As was ex- 
pected this value is slightly lower 
than the value obtained experiment- 
ally. 


Therefore g, 


On this basis it 
that 


was determined 


R 1,260 
Be 7 gg X20" 
1,093 uuf 
When a value of C 
used the experimental values shown 
by 


1,090 uuf was 


the squared in 


were obtained. 


points Fig. 7 
The variation ob- 
tained was definitely outside the ex- 
perimental error expected. A closer 
examination of the circuit 
that while R, 


showed 
was composed of a 
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Table I—Sample Calculations for Compensated Amplifiers 
(Data Plotted in Fig. 8) 





Working Equations: 


seconds 


Circuit Constants: 
1 + ach. 


f = 3 51 mic, 


Quantity 


0.03 
11.13 
0.0243 
Hil 
2.267 
0.068 
1.0023 
3.91 


2.1311 
1.84 

0.0639 
1.0020 


3.66 
0.9998 
1.59 


microseconds 0.014116 


f (me 0.106 





l + gxkRx 


e taxkRx) +7 ae, 


0 


12.34 


2.85 : : i2 


2.03 


5.29 


l : 0 
23 
0809 809 
26 25 
280 


2280 


600 
600 


027 


710 
112 540 
1! 7 7 33.00 
213 639 39 


188 2.358 16 
60 64.8: 10 


022 


9994 987 0 


5.54 29.6 


999 
20 
O15 


354 


0107 0 
06 


01436 0268 
3.54 6 








series combination of two 2-watt re- 
sistors,R,, 
combination of two 2-watt resistors 
shunted by a 
This 


was composed of a series 


s-watt trimmer 
5-watt was 
used to obtain the exact value of 
R,, that required. The 
extra resistor introduced an addi- 


re- 
sistor. resistor 
was 


tional 1.5 uyf in the plate circuit, 
bringing the total stray capacitance 
This in turn reduced 
3.80 to 3.54 me 
and changed the required value of 
C, from 1,093 jwf to 1,170 uuf. 
The smooth in Fig. 7 
shows the theoretical values 
pected under the new conditions. 


to 22.5 uuf. 


f, from mc 


curve 
ex- 


The circled points represent the ex- 


perimental data obtained with C 
1,170 uuf. The agreement is 
finitely within the 
error expected. 


de- 
experimental 


Stray Capacitance Effects 

In the early stages of the investi- 
gation a similar circuit was used 
with the exception that the sup- 
pressor and screen were returned to 
the cathode instead of being re- 
turned to ground. While the theo- 
retical analysis called for approx- 
imately 1,000 uuf compensating 
capacitance, it was found that the 
experimental value was much closer 
to 600 uuf. 

A more thorough investigation of 
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FIG. 9—Experimental characteristics 
showing improvement in linearity ob- 
tained with compensating circuit 
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FIG. 10—Frequency and linearity char- 
acteristics of amplifier intended for high 
output voltages 


the circuit showed that the stray 
cathode-to-plate capacitance acts as 
though it were multiplied by the 
voltage amplification and connected 


from cathode to ground. Most of 
this capacitance was due to the sup- 
pressor which was at cathode poten- 
tial and the screen which was at 
cathode potential as far as the oper- 
ating frequencies were concerned. 
The measured value of this stray 
capacitance was approximately 19 
uuf and this multiplied by the gain 
of approximately 21 was equivalent 
to the missing 400 uuf. This effect 
could be used to obtain Case II type 
of compensation with lower values 
of capacitance than those required 
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tor Cx but if Case III type of com- 
pensation is used it simply tends to 
shunt the compensating circuit and 
make the determination of the 
proper element values more difficult. 
For this reason it is suggested that 
the suppressor and screen always be 
returned to ground. An additional 
advantage is that the alternating 
screen current then flows through 
Rx, producing additional feedback 
and requiring the use of 1 + gxRx 
instead of 1 + g,Rx. Since 1 + 
gxR,« is greater than 1 + g,,Rx, 
additional linearity benefits, which 
are discussed in detail below, will be 
obtained. 

For the value of 1 + gxRx = 2.13 
it is found from the curves of Fig. 6 
that proper Case III compensation 
is obtained when a/(1 + gx«Rx) 
1.063 and f,/f, = 1.234. On this 
basis we should use values of C, 

1.063 x 4,260 x 22.5/81.8 
1,243 wuf and a value of f, = 1.234 
< 3.54 = 4.37 me. The theoretical 
amplification and time delay to be 
expected are shown in Fig. 8 by 
the smooth The experi- 
mental values of amplification ob- 
tained are shown by the circled 
points. The agreement is well 
within the experimental error 
expected. 


curves. 


Additional Advantages 


An additional benefit that results 
from the type of compensation dis- 
cussed in this paper is in the linear- 
ity and voltage-handling capability 
of the amplifier. Since the 
pensated amplifier has a larger 
value of R, than the uncompensated 
one, its load line will not be as steep, 
and therefore larger voltage swings 
can be expected before either cutoff 
or positive grid conditions result. 
In addition to that a considerable 
amount of negative feedback is pre- 
sent in the compensated amplifier 
and this tends to reduce the tend- 
ency toward nonlinear distortion. 
These effects are brought out very 
nicely by the experimental curves in 
Fig. 9. It is obvious that in the 
middle frequency region with com- 
pensated operation the linear por- 
tion of the curve is more than twice 
as long as it is for the uncompens- 
ated operation. 


com- 


The advantage is 
lessened for frequencies close to f,. 
This is not believed to be too im- 
portant in video amplifiers intended 


for television purposes since the 
high-frequency components of the 
signal will always have lower ampli- 
tude than the middle and low-fre- 
quency components. 

If it is desired to obtain a large 
linear range of output voltage the 
quantity 1 + gxRx should be made 
as large as is reasonably convenient. 
To test this condition the same 
6AG7 tube was operated with the 
following constants: 


R, = 9,250 ohms E,, = 360 volts 
Re = S08 ohms £4 = 300 volts 
Ea = — 11.0 volts 


In this case the screen grid was 
operating at its rated dissipation of 
1.5 watts while the plate was oper- 
ating with about 3.5 watts, which is 
considerably below its rated dis- 
sipation. No attempt was made to 
determine any possible change in 
stray capacitance that might have 
resulted. The compensation was 
calculated on the basis of 1 + gx«Rx 

4.22 as determined experiment- 
ally and C, 21.0 uuf as found in 
the original amplifier. The com- 
pensating elements used were C, 
353 uuf and Lx 257 x 10° 
henrys. 

It can be seen from Fig. 10 that 
the middle-frequency gain has been 
reduced to about 10 but the fre- 
quency response has not been 
changed appreciably from the previ- 
ous case. On the other hand, the 
linear range of operation, shown 
in Fig. 10, has been greatly in- 
creased. The remarkable thing 
about this case is that an amplifier 
which is relatively flat to 3.5 me and 
has useful frequency response 
above 5 mc is able to develop a 
linear middle-frequency peak-to- 
peak output voltage of about 200 
volts with less than 22 ma combined 
plate and screen current. Even at 
3 mc the linear range is remarkably 
great. 

The second part of this paper will 
cover the theoretical development of 
input admittance relations and 
present experimental verification. 
Cathode compensation as developed 
here will be compared with other 
types of video amplifier circuits on 
the basis of cost, simplicity, dis- 
turbance of normal circuit 
tions, gain, frequency 
time delay, linearity 
admittance. 


rela- 
response, 
and input 





Typical spark-plug testing machine employing a compression chamber in which the 
plugs are fired 


SING CONVENTIONAL METHODS, 
U spark plugs are tested by 
comparing the sparking qualities of 
a plug under test with those of a 
new or fresh plug subjected to the 
same pressure and voltage. 

This comparison is usually made 
by taking the reading at which in- 
crease of air pressure extinguishes 
the spark on the new plug and then 
switching over to the used plug and 
finding the point at which increas- 
ing pressure extinguishes the spark 
on that plug, the comparison of 
these values showing the relative 
effectiveness of the plug under test. 

In these the necessary 
high voltage is provided by a mag- 
netically 
spark coil. 


systems 


operated vibrator and 


The vibrators, because 
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of their mechanical nature, have in- 
herent disadvantages’ rendering 
them at times uncertain and unre- 
liable for this highly specialized 
application. 

The circuit shown in Fig. 1 elim- 
inates the uncertainties and pro- 
vides a simple system of few parts 
and which maintains its 
reliability regardless of variations 
in line voltage and other such con- 
ditions which are not ordinarily 
avoidable. 

As indicated in the wiring dia- 
gram, the unit comprises a grid- 
controlled gaseous rectifier such as 
a thyratron, a resistance-capaci- 
tance network R,C, to store the elec- 
trical energy until released at the 
proper time, a second resistance- 


low cost 


By CRAIG WALSH 
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capacitance network R., R,, C, to 
supply an out-of-phase, and variable 
as to phase, voltage to the control 
grid of the thyratron, a high-volt- 
age output transformer T, and an 
input power transformer 7, for sup- 
plying heater voltage and control- 
grid voltage for the tube and volt- 
age and current for the energy stor- 
ing resistance-capacitance network. 

Two spark plugs, the new or fresh 
plug which is to serve as the stand- 
ard of comparison and the used or 
test plug, are both screwed in an 
air compression chamber where 
they will be subject to the same 
pressure conditions, usually just 
finger-tight to allow for escape of 
ozone created in the chamber. 

A changeover switch allows for 
connecting first one and then the 
other of the plugs in the test circuit. 
It is usual, also, to provide a vari- 
able pressure-reducing valve and a 
pressure gage which, in addition to 
showing actual pressure, may be 
calibrated in terms of spark-plug 
efficiency. 

The input power transfermer is 
an auto-transformer connected to 
the line and tapped to supply heater 
voltage of about 6.6 volts to the 
2050 thyratron, to furnish control- 
grid voltage of about 40 volts and to 
supply anode voltage of approxi- 
mately 230 volts. The latter circuit 
contains a safety switch to control 
the anode voltage to the output 
transformer. 


Circuit Operation 


The fast-firing characteristics of 
the thyratron tube provide an ex- 
tremely sudden change in the cur- 


rent flow threugh the primary 
winding of the high-voltage trans- 
former. The voltage in the second- 
ary winding W, of the output trans- 
former is a function of the rate of 
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Electronic unit provides high voltage for testing spark plugs under compression and 


eliminates the magnetically operated vibrating reed commonly used. Circuit technique 


could be extended to ignition systems for internal combustion engines and high-voltage 


power supplies for Geiger-Muller and cathode-ray tubes 


change of the amount of magnetic 
flux in the core of the transformer 
and this in turn is dependent upon 
the rate of change in the current of 
the primary winding W, of the 
transformer. To obtain this very 
rapid change in current in the prim- 
ary winding, this winding is con- 
nected in series with the anode cir- 
cuit of the thyratron and energy 
storage network R,C,. 

Sufficient electrical energy to 
operate the circuit is stored in the 
charging capacitor C, during the 
first quarter of the a-c cycle when 
the voltage across the input is ris- 
ing from zero to maximum value. 
3v proper choice of resistance and 
capacitance for a given input volt- 
age, the maximum amount of en- 
ergy is stored in the capacitor and 
a measure of this energy is the 
square of the ordinate of the volt- 
age curve at any particular point 
during the cycle, as indicated in 
Fig. 2. When this energy is re- 
leased by the firing of the thyra- 
tron, the current in the circuit 
changes from zero to its maximum 
value in an extremely short period 
of time, determined by the time re- 
quired to ionize the gas in the tube 
after the critical grid voltage is 
reached and also by the inductance 
of the primary winding of the out- 
put transformer. 

In certain newly developed tubes 
the ionization time is considerably 
reduced so that faster firing, and 
hence higher voltages and higher 
frequencies for given circuit condi- 
tions, may be obtained. 


Phase Control 


The time of firing of the thyra- 
tron is controlled by the application 
of out-of-phase voltage to the con- 
trol grid so that the grid voltage 
reaches its critical firing value for 
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the anode voltage of that particular 
instant when it is desired to fire 
the tube. The maximum voltage is 
obtained from the circuit when the 
tube fires at the time the instantan- 
eous voltage applied to the charging 
capacitor is at its maximum value, 
and therefore when the 

energy is at maximum value. 

High voltage less than the maxi- 
mum vajue is obtained by permit- 
ting the tube to fire before or after 
the maximum amount of energy is 
stored in the charging capacitor. 
This is done by varying the resist- 
ance R, or the capacitance C., or 
both, of the phase-changing net- 
work in the grid circuit, which 
changes the phase of the grid volt- 
age and therefore the time at which 
the critical value of grid voltage is 
reached, as will be clear from con- 
sideration of Fig. 2. 

The voltage used in spark-plug 
testing is of the order of 20,000 
volts. However, much higher volt- 
age may be attained with this cir- 
cuit. The output voltage is in the 
form of pulses of very short dura- 
tion. This is because the current in 
the primary winding W, changes 


stored 


very rapidly from zero to its maxi- 
mum value and then, for all prac- 
tical purposes, remains at that max- 
imum value long enough for the 
secondary voltage to drop to zero 
rapidly. Actually the primary cur- 
rent, once it reaches the maximum 
value, flows through the circuit as 
determined by the voltage wave- 
form, the resistance and the induct- 
ance of the primary winding. The 
high-voltage pulses are extremely 
uniform in magnitude and there- 
fore the demarcation between a 
spark plug sparking and not spark- 
ing is very sharp. 


Tube Operation 


When the sinewave of voltage is 
positive, a positive voltage is ap- 
plied through resistor R, in the 
storage network to the top electrode 
of capacitor C, and through the 
primary winding W, to the anode of 
the thyratron. Because the tube is 
nonconducting at the time, no cur- 
rent can flow through this latter 
portion of the circuit and the entire 
current flow is into C,, placing a 
positive charge on electrode E,. 
Thus, during the first half of the 
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Complete circuit of the electronic spark-plug tester 





positive portion of the cycle, energy 
is stored in C,. 

Stored sud- 
denly released through the primary 
winding to accomplish a very rapid 


electrical energy is 


rate of change from zero to maxi- 
mum value. The purpose of such 
rapid rate of change of current is 
that the magnitude of output vo.t 
age is a function of the rate of 
change of magnetic flux in the core 
of the transformer. This in turn 
is a function of the rate of change 
of current in the primary winding. 
The high rate of change of current 
is obtained by making the tube con- 
ductive when a suitable amount of 
electrical energy is stored in C,. 














FIG. 2—Effect of the 


control 


phase-shifting 


A suitable 
impressed on the control grid of 
the thyratron so that the grid vo!t- 
age is more negative than the criti- 
cal firing voltage for the instantane- 
ous voltage on the 
sufficient 
capacitor. 


voltage, 40 volts, is 


until 
stored in the 
At this time the grid 
voltage is made equal to the critical 
firing voltage and the tube becomes 
conductive. 


anode, 
energy is 


The impressed voltage is passed 
through the 
capacitance 


variable resistance- 
forming the 
shifting network with the 
that the sinusoidal 
Fig. 2, 


voltage by an 


phase- 
result 
grid voltage, 
leads the sinusoidal anode 
amount determined 
by the values of R, and R, and C.. 
Resistor R, is provided to limit the 
grid current during conduction of 


the tube when R, resistance is zero. 


Voltage Control 

As shown in Fig. 2, the grid-volt- 
age wave intersects 
critical grid obtain 
maximum output voltage it is neces- 
sary to shift the phase of the grid 
voltage by approximately 90 degrees 
because the maximum amount of 
energy is stored in C, when the volt- 


the curve of 
voltage. To 
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age wave passes through 90 de- 
grees. 

To obtain continuously variable 
voltages than the maximum 
available, the value of R, is changed 
so that the phase shift of the grid 
voltage is reduced, causing the tube 
to fire at a different time. Less 
energy is stored in C, and therefore 
the rate of change of current in- 
crease is less. The time of change 
is constant and determined by the 
ionization time of the gas in the 
tube and the inductance of the 
primary winding W,. With a smaller 
amount of energy available to pro- 
duce a current in the same time, 
the maximum current is 


less 


less and 
therefore the rate of change is less. 
Thus a lower voltage is then in- 
duced in the secondary of the out- 
put transformer T.. 

The output voltage is produced in 
a series of sharp pulses at the rate 
of one per complete cycle of input 
power. These pulses are uniform 
in voltage because the circuit condi- 
tions are very stable. For a given 
setting of R., the energy storage in 
C, is constant from cycle to cycle 
and the ionization time of the thy- 
ratron remains constant. The only 
variation may be caused by heating 
of transformer T,, and this is prac- 
tically negligible. 

The purpose of resistor R, is as 
follows: Assuming maximum con- 


ditions, after the capacitor is 


charged and the thyratron made 


conductive, the energy escapes from 
the capacitor through the primary 
winding of T, and the tube. To ac- 
complish this, the potential of the 
charged electrode E, of capacitor C, 
must drop in value. As it drops 
there is then a current flow in R, 
producing an JR drop equal to the 
drop in potential of Z.. 

If resistor R, were not present, 
the potential of EF, would follow the 
voltage wave supplied by trans- 
former T, and there would then be 
no rapid rate of change of current, 
as desired. 

By suitable circuitry it is believed 
that the number of pulses per cycle 
A d-c version of 
the circuit is practical in which the 
pulse rate may be made variable. 


can be increased. 


Other Uses 


The unit shown was originally 
developed to supply the high voltage 
necessary to test spark plugs. A 
natural extension of this is to use 
it for the ignition systems of in- 
ternal combustion engines, both the 
reciprocating and the jet types. 

A similar arrangement may be 
used in television circuits to supply 
the high voltage necessary for the 
picture tube. Perhaps a more im- 
mediate use would be in the syn- 
chronizing of standard motion-pic- 
ture film to transmission by tele 
vision. It may also have application 
in radar modulation circuits and in 
guided missiles. 


Components of the electronic high-voltage supply. The output transformer is mounted 
at upper left 
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A complex quantity is shown on the screen of a cathode-ray tube and readings are taken 
in polar or rectangular coordinates. Applications include testing stability of feedback 


amplifiers, plotting wavefronts and checking phase-shift networks 
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[’ IS CUSTOMARY for the engineer 
to think in terms of vectors 
when he is dealing with complex 
quantities such as alternating cur- 
rents, alternating voltages, or im- 
pedances. Unfortunately, most 
measuring devices do not present 
their information in such a con- 
venient form. 

This paper describes a compara- 
tively simple adaptor which permits 
a complex quantity to be shown as a 
vector on the screen of an ordinary 
cathode-ray oscilloscope. Readings 
may be taken in polar coordinates 
(magnitude and phase angle), or 
they may be taken in rectangular 
coordinates (real and imaginary 
components), as desired. Although 
similar in function to a previously- 
described device’* its principle of 
operation is quite different. 

The frequency range of the 
present model is 50 to 5,000 cycles, Panel controls and terminals for input and oscilloscope connections 
which covers the greater part of 
the audio-frequency spectrum. The 








full-scale sensitivity is variable p TO CLIPPING DIFFERENTI- BLOCKING 
. , CIRCUIT ATOR OSCILLATOR 
from 1 volt to 500 volts rms, with a <i b 
phase accuracy of + 3 degrees and | | 
an amplitude accuracy of +10 per- REFERENCE 
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cent of full scale. 









































If the voltage to be measured (re- 
ferred to here as the test voltage) 
is applied to the vertical deflection 
circuit of an oscilloscope, a vertical ar TENUAT > | ALPHA TO VERTICAL 
straight line will be obtained. If the scselaiae AMPLIFIER 
phase of a portion of that same volt- 
age is shifted 90 degrees and ap- 
plied to the horizontal deflection 
circuit, a circular trace will be ob- 
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tained with the proper gain adjust- AMPLIFIER 
ment. 




















It is apparent that the diameter FIG. 1—Arrangement of stages in the reference and test channels 
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of the circle will be proportional to 
the amplitude of the test voltage, 
and hence can be used to indicate 
its magnitude. It is also apparent 
that the velocity of the spot tracing 
the circle will be constant, with the 
result that a linear phase scale will 
be obtained around the circle. 

The position of zero phase angle 
on the circle must be established 
with the aid of some other voltage, 
here called the reference voltage. 
In practice, the reference volt- 
age might be the input to a circuit 
under test, while the output voltage 
of the circuit would constitute the 
test voltage. The reference voltage 
is clipped and differentiated so that 
a pulse is obtained at its zero-de- 
gree position. With the circle 
blanked by means of the intensity 
control, the pulse is used to brighten 
the trace for a very short time. 
Therefore, the pattern consists of a 
single dot which denotes the tip of 
a vector drawn from the origin, 
which is placed at the center of the 
screen. 

If a polar-coordinate scale is 
drawn on the screen, the length of 
this vector indicates the magnitude 
of the test voltage, while its angular 
position from the origin is the 
phase angle of the test voltage with 
respect to the reference voltage. If 
a set of rectangular coordinates is 
used, the real and imaginary compo- 
nents can also be read directly. 


It appears to be impossible to 
produce the required 90-degree 
phase shift directly, over a wide 
range of frequencies, without the 
readjustment of component values. 
It is therefore necessary to use two 
phase-shifting networks, referred 
to as the alpha and beta networks, 
in such a way that the difference of 
the phase shifts is 90 degrees. 
Dome*® and Norgaard‘ have de- 
scribed such networks. 


Circuit Details 

Figure 1 is a block diagram of 
the equipment. The reference chan- 
nel includes an attenuator and volt- 
meter, an alpha phase-shifting net- 
work, clipping and differentiating 
circuits and a blocking oscillator. 
The attenuator is provided so that 
the input to the remainder of the 
channel can be set to the standard 
value of one volt with the aid of the 
voltmeter. 

The cathode-coupled clipping cir- 
cuit provides a square wave, which 
is differentiated by means of a 
series R-C circuit and applied to a 
cathode-follower stage. The cathode 
follower responds to the positive 
pulse produced by differentiation, 
and triggers the biased blocking 
oscillator, which produces a posi- 
tive, 2-microsecond pulse for appli- 
cation to the cathode-ray-tube grid. 

The test channel contains a step 
attenuator and two phase-shifting 


networks. The attenuator provides 
an output of one volt for inputs of 
1, 5, 10, 50, 100 and 500 volts, which 
then become the full-scale sensitiv- 
ities of the instrument. The alpha 
network, which drives the vertical 
deflection circuit, is identical to 
that placed in the reference channel 
with the result that the voltage 
applied to the clipping circuit is in 
phase with the vertical deflection. 
The beta network, which is also 
driven by the output of the attenu- 
ator, produces an additional phase 
shift of 90 degrees. Consequently, 
when the output of the beta net- 
work drives the horizontal deflec- 
tion circuit a circular sweep is 
obtained. 

A 3-position switch is provided 
in the test channel to permit a check 
of the calibration of the instrument. 
The first position grounds the input 
to the test channel so that the unde- 
flected spot can be centered on the 
screen, thus establishing an origin. 
With the reference terminals con- 
nected to a suitable source of volt- 
age, and the attenuator set for half- 
scale deflection of the meter, the 
switch can be turned to the second 
position. This connects the 
channel to the reference channel, 
which applies an input of one volt 
to the test channel. The gain of the 
horizontal and vertical amplifiers in 
the oscilloscope can then be ad- 
justed for full-scale circular deflec- 


test 
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FIG, 2—Complete circuit of the instrument. All tubes are type 6SL7GT 
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FIG. 3—Oscilloscope patterns obtained with the vector voltage indicator 


tion. It is necessary, of course, to 
increase the intensity to obtain the 
entire circle. If the intensity is 
then turned down, a bright dot will 
be noted. The position of the dot 
denotes one volt at an angle of zero 
degrees, establishing the phase 
reference. Position three of the 
switch connects the test terminals 
to the test channel. The instru- 
ment is then ready for use. 

Figure 2 is a schematic diagram 
which gives the details of the vari- 
ous circuits used. The phase-shift- 
ing networks have been fully de- 
scribed in the first two references, 
and will not be discussed in detail 
here. The maximum output for 
driving the oscilloscope deflection 
circuits is 0.7-volt rms. Therefore 
the sensitivity of the oscilloscope 
must be sufficient to provide full- 
scale deflection with this input. 

The cathode-coupled clipper is of 
some interest, since it is a refine- 
ment of one previously described by 
Goldmuntz and Krauss *. The refine- 
ment consists of limiting the grid- 
voltage swing of the second tube by 
means of crystal-diode clippers with 
adjustable bias. As a result, it is 
possible to obtain a phase accuracy 
of +2 degrees with an input of only 
one volt rms. It was found neces- 
sary to adjust both the clipping 
ratio (ratio of positive to negative 
grid voltage swings) and the clip- 
ping level (total limiter bias) to 
obtain high phase accuracy. 

The pulse generator circuit was 
chosen for simplicity and wide fre- 
quency range. Although a suffi- 
ciently-short pulse could have been 
obtained by differentiation alone, it 
was found that a smaller number of 
tubes would be used by employing a 
biased blocking oscillator to shorten 
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the pulse produced by differenti- 
ation. 

A positive pulse at a maximum 
amplitude of 100 volts is available 
for application to the cathode-ray- 
tube control grid. 


Results 


Four patterns obtained with the 
vector voltage indicator are shown 
in Fig. 3. These photographs are 
time exposures which were made as 
the dot denoting the tip of the 
vector was swept through its locus 
by changing one of the 
parameters. 

Figure 3A shows the output volt- 
age of a 500-cycle low-pass filter 
with constant-voltage variable-fre- 
quency input. As the frequency de- 
creased, the vector rotated counter- 
clockwise, indicating a phase lead 
and, shortened, indicating attenua- 
tion. The total phase shift through 
the transition range was nearly 360 
degrees, which is to be expected 
with a filter of this 
type. 


circuit 


two-section 


Figure 3B was obtained by con- 
necting a speaker to the reference 
voltage and using the output of a 
microphone as the test voltage. As 
the microphone was moved away 
from the speaker, an additional 
phase shift of 360 degrees was ob- 
tained for each wavelength trav- 
ersed. This is indicated by each 
complete circuit around the origin. 
The increase in attenuation is also 
apparent. Under ideal conditions a 
logarithmic spiral would be ob- 
tained in an experiment of this sort. 
Unfortunately, reflections from 
nearby objects (including the 
writer’s head) destroyed the svm- 
metry of the pattern obtained. 

Figure 3C shows a portion of the 


impedance semicircle of a 
phone. This measurement 
made by driving the headphone 
with a constant current, and meas- 
uring the voltage across it. As the 
frequency was raised, the magni- 
tude of the impedance increased, 
the locus being along a small arc 
of a circle. This would be expected 
from the electrical characteristic of 
the unit. However, at the mechan- 
ical resonant frequency of the dia- 
phragm a small loop is obtained, 
showing the motional impedance of 
the electromechanical system. Fig- 
ure 3D shows the impedance of the 
same headphone with the dia- 
phragm blocked. Consequently, the 
motional impedance is absent and 
the headphone behaves as a series 
R-L circuit whose complete locus 
would be a semicircle. 

The vector voltage indicator has 
been found useful for many other 
experiments, such as plotting wave- 
fronts, testing the stability of feed- 
back amplifiers, checking phase- 
shift networks, and measuring 
distance. Although its inherent ac- 
curacy is not extremely high, it is 


head- 
was 


capable of providing a large amount 
of information in a short time. 
The writer wishes to acknowledge 
the support and encouragement of 
E. A. Walker and A. H. Waynick 
during the progress of the work. 
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URING WORLD War II, as use 
D of higher power levels and 
higher frequencies for radar sys- 
tems tended to make coaxial lines 
impractical, the design 
searched for other 


engineer 
ways of 
mitting microwave energy. 
The logical 
now-familiar 
guide, 


trans- 


was the 
wave- 


contender 
rectangular 
available on the 
short notice only in 
commercial 


required 
the guise of 
rectangular architec- 
tural brass tubing or copper gutter 
pipe. The choice was not a bad one, 
since the two-to-one ratio of outside 
dimensions of commercial tubing 
resulted in a nearly two-to-one ratio 
for the electrically-important inside 
dimensions. A few handy sizes were 
selected for single-mode transmis- 
sion. 

The tolerances on tubing intended 
for bannister rails were much too 
loose to apply to tubing intended 
for guiding Accord- 
ingly, the first waveguide standards 
undertook to 


microwaves. 


restrict 
variations in certain of the dimens- 


the possible 


ions and features of the rectangular 
tubing. In particular, the inside 
dimensions 


were selected as of 
primary importance (the two-to-one 
ratio of outside dimensions was re- 
tained), and a tolerance 


on the wall thickness. 


was placed 


The commercial standard set up 
by the RMA calls for close control 
of outside dimensions 
(for mechanical reasons) as well as 
of inside 


waveguide 


dimensions 
As a re- 


sult, a somewhat greater variation 


waveguide 


(for electrical reasons). 


in wall thickness is permitted (no 
tolerance, as such, being specified, 
since this may be derived from the 
tolerances on inside and outside di- 
mensions). However, an additional 
specification is provided which 
limits the deviation of the wall 
thickness of any particular piece of 
tubing at a given cross-section from 
the actual mean value of wall thick- 
ness at that cross-section (the mean 
value being one-half the difference 
between the measured values of out- 


*Chairmatr 
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side and inside waveguide dimens- 
ions). This in effect 
sort of generalized 


provides a 
eccentricity 
specification in a form permitting 
ready determination during inspec- 
tion. 

Another important feature of the 
standard is the specification of fre- 
quency limits for operation in the 
dominant (TE 
ous waveguides. 


) mode of the vari- 

The use of rela- 
tively narrow bands for wartime 
radars made unnecessary the task 
of specifying such frequency limits 
for the waveguides then in use. 
Broadband applications the 
war make this a necessity if stand- 
ardization is to. be 
ingful. 

The limits given based on 
experience with the operation of 
waveguides over broad bands. The 
lower frequency limit is dictated by 
a desire to avoid the high attenua- 
tion and rapid increase in wave- 


since 


really mean- 


are 


guide wavelength which occur as 
the cutoff frequency is approached. 
The upper limit is chosen so that 
the waveguide will be adequately 
cutoff for the TE mode. 
Each waveguide covers a band hav- 


below 


ing an operating frequency ratio of 
approximately 1.5 to 1. 

The standard consists essentially 
of two series of waveguide sizes, 
each continuous, uni- 
formly divided, but nonoverlapping 


covering a 


band of frequencies. The sizes have 
been so graded in the two sets that 
each waveguide covers a frequency 
band which overlaps at approxi- 
mately midrange with the band cov- 
ered by each of the two adjacent 
sizes in the other set. This provides 
at least one standard size of wave- 
guide suitable for operation over 
any portion of the microwave region 
twenty percent or less in width. 

All of the waveguides currently 
listed in standards set up by the 
military services (although pro- 
vided with the new system of toler- 
fitted into their 
proper places in the pattern. These 
sizes have been indicated with an 
asterisk on the RMA standard. Al- 


ances) have been 


though not all of the RMA sizes 
have yet been adopted by the mili- 
tary their stated 
policy to select new sizes from this 
list as required. 


services, it is 


In addition, action 
is underway to change the method 
of specifying dimensions in the 
Service Standards to that intro- 
duced by the RMA. 

Where new sizes have been indi- 
cated, the two-to-one ratio has been 
applied to inside, rather than to out- 
side dimensions to reduce attenua- 
tion and increase power handling 
capacity while still avoiding the 
possibility of higher modes within 
the specified bands. Tolerances on 
outside and inside corner radii have 
been specified to facilitate connector 
assembly and to minimize electrical 
discontinuities. 

Standard Data 

Mean wall thickness is one-half 
the difference between correspond- 
ing inside and outside dimensions 
at any cross-section perpendicular 
to the axis. 

Specified range as- 
sumes operation in the dominant 
(TE,,,) mode. Each specified fre- 
quency range is within 62 percent 
and 95 percent of the cutoff fre- 
quency of the TE.,, mode. To permit 
selection of optimum waveguide 
sizes, two overlapping 


frequency 


series are 
specified. 

Bow is the departure from a 
line any two 
points two feet apart on the concave 
external surface of the waveguide. 
Bow should not exceed 0.010 inch 
edgewise and 0.020 inch flatwise. 
Measurement of bow should not be 
altered by gravity or 


straight between 


any other 
forces. 

Twist about the longitudinal axis 
should not exceed one degree per 
foot on any face of the waveguide 
either for outside 
Rectangularity should con- 
form to best commercial practice. 

The interior surfaces of the fin- 
ished waveguide tubing are to be 


inside or sur- 


faces. 


as free from burrs, die marks, chat- 
ter marks, inclusions, and scratches, 
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for WAVEGUIDES 





New commercial standard for rectangular waveguides, announced by Radio Manufac- 


turers Association, establishes inside and outside dimensions and frequency limits for 


operation in the dominant mode for broad-band applications 


as best commercial practice will 
permit. Waveguides should be com- 
mercially uniform in composition, 
as straight and smooth from end 
to end, as uniform in wall thick- 
ness, and as free from dirt, grease, 
scale and splinters as best 
mercial practice will permit. 
folds or laps will be permitted. 

The type designation is to be 
marked every six inches on one of 
the wide sides of each length of fin- 
ished waveguide in such a way as 
not to deform inner surfaces. 


com- 
No 


Type designation for rectangular waveguides shall be in the following 
form: 
W R 


Waveguide 


770 B dD 
A X 100 Material Method of 
Inches and Dielectric Manufacture 
and Rigidity 


Rectangular 


Materials and dielectric symbols presently used are as follows: 
Symbol Material Dielectric 
\ Aluminum Air 
B Brass or Bronze Air 
<3 Copper Air 
be Coin Silver Air 
Manufacturing method and rigidity symbols presently used are as follows: 
Symbol Method of Manufacture 
D Drawn 
KE Electroformed 


Rigidity 
Rigid 
Rigid 





Table I — Dimensions, Tolerances and Frequency Range for Rigid Rectangular Waveguides 





RMA 


Designation 


Frequency Range 
(Kme/s) for Domi 


DIMENSIONS IN INCHES 





Inner Dimensions Outer Dimensions Wall Thickness Maximum 





(TEw) Mode 
WR770 
WR650* 
WR510 
WR430* 
WR310* 
WR281* 
WR229 
WRI187* 
WRI159 
WR137* 
WR112* 
WR90* 
WR75 
WR62* 
WRS1 
WR42* 
WR3t 
WR28* 
WR22* 
WRI9 
WRI5* 
WRI12* 
WRI1O0 


0.96-1.45 
1.12-1.70 
1.45 2.20 
1.70-2.60 
2.20-3.30 
2.60-3.95 
3.30-4.90 
3.95-5.85 
4.90-7.05 
5.85-8.20 
. 7.05-10.00 
8.20-12.40 
10.00-15.00 
12.40-18.00 
15.00-22.00 
18.00-26.50 
22.00-33.00 
26.50-40.00 
33.00-50.00 
10.00-60.00 
50.00-75.00 
60.00-90.00 
75.00-110.00 











Inner 


Deviation | Radius** 


from mean 


Tolerance C D 


.005 7.950 
.005 6.660 
005 5.260 
005 4.460 
005 3.560 
.005 3.000 
005 2.418 
005 2.000 
004 1.718 
004 1.500 
004 1.250 
.003 1.000 
.003 0.850 
0025} 0.702 
0025 590 
.0020 500 
.0020 420 
0015 .360 
0010 304 
0010} 0.268 
.0010 | 0.228 
.0005 | 0.202 
.0005 0.180 


Tolerance 


A B 


Nominal 
4.100 +.005 
3.410 +.005 
2.710 -.005 
2.310 005 
1.860 .005 
1.500 .005 
1.273 .005 
1.000 .005 
0.923 004 
0.750 004 
0.625 004 
0.500 .003 
0.475 .003 
0.391 .003 
0.335 .003 
0.250 .003 
0.250 .003 
0.220 .002 
0.192 .002 
0.174 .002 
0.154 .002 
0.141 .002 
0.130 .002 


0.125 

0.080 
0.080 
0.080 
0.080 
0.080 
0.064 
0.064 
0.064 
0.064 
0.064 
0.050 
0.050 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 


7.700 
6.500 
5.100 
4.300 
3.400 
2.840 
2.290 
1.872 
1.590 
1.372 
1.122 
0.900 
0.750 
0.622 
0.510 
0.420 
0.340 
0.280 
0.224 
0.188 
0.148 
0.122 
0.100 


3.850 
3.250 
2.550 
2.150 
1.700 
1.340 
1.145 
0.872 
0.795 
0.622 
0.497 
0.400 
0.375 
0.311 
0.255 
0.170 
0.170 
0.140 
0.112 
0.094 
0.074 
0.061 
0.050 


.005 
.005 
005 
.005 
.005 
005 
005 
.005 
005 
005 
.005 
.005 
005 
005 
.005 
.005 
.005 
.003 
003 
.003 
.003 
.003 
.003 


64 
64 
64 
64 
64 
‘64 
64 
32 
32 
32 
32 
32 
32 
64 
614 
64 
6t 
‘64 
0.010 
0.010 
0.008 
0.006 
0.006 
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*Military standard, see text 
**For all sizes: Minimum outer radius 1/64 inch 
Maximum outer radius 1/32 inch 
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ATTENUATION 


in Waveguides 





N A RECTANGULAR Copper Wave- 
I guide with air dielectric and for 
the TE 
viven by 


mode, the attenuation is 


the equation: 


Where %.yper = attenuation in db 
per foot for copper waveguide, a and 
b are the larger and smaller inner 
dimensions in cm, f/f. is the ratio of 
the frequency transmitted to the 
cutoff frequency. 

If a metal other than copper is 
used, the attenuation given by the 
formula should be multiplied by a 
constant which is equal to the 
square root of the ratio of the re- 
sistivity of that metal to the re- 
sistivity of copper. A few values 
for commonly used materials are: 
Aluminum. 1.27. Chromium. 1.27 
Brass 2.00 Gold 
Cadmium.. 2.04 Silver . 0.95 

In the graph, there is plotted a 
series of curves showing the varia- 


Power-handling capabilities and attenuation for the TE. 


mode in the rectangular waveguides adopted as standard 


by the Radio Manufacturers Association 


By HENRY LISMAN 


Yeshiva 
Neu 


tion of attenuation, in db per foot, 
with frequency for the same fre- 
quency ranges used in the power 
curves described below. 

The maximum continuous-wave 
power that a waveguide can carry 
for the TE,, mode is given by 
P = (Enx,x)*? 6.63 (10°) ab (4/A,) 
where P = maximum power for the 
TE,, mode in watts, E,,,. = maxi- 
mum permissible voltage gradient 
(A value of 15,000 volts per cm has 
been assumed), a and b are the 
inner dimen- 
sions respectively in cm, 2/,, is the 
ratio of the free space wavelength 
to that in the guide. 

This equation 


larger and smaller 


gives the theo- 


University 
York, Neu 


York 


retical maximum power that a 
waveguide can handle if the voltage 
standing-wave ratio is 1 and is valid 
for particular conditions of humid- 
ity and pressure only. Further- 
more, the breakdown voltage is 
also affected by initial ionization, 
gap width, pulse width and repeti- 
tion rate and surface points. 

In the graph, there is plotted a 
series of curves showing variation 
of maximum power that can be 
transmitted through the various 
waveguides with frequency for the 
respective frequency ranges which 


are obtained from the condition 


» 
that 118 < . < 1.67. 





0.0002 0.0005 0.00! 0.002 


TENUATION 
0.01 


IN DB PER FOOT 


0.02 004 0o7 Ol 
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Cinch Socket Miniature for wiring 
the NEW Photo-Conductive Cell 
into any circuit 


This Cinch Miniature 

Socket ‘‘First’’ is used where 

compactness of the Cell and 

Socket combination are ad- 

vantageous. Typical applica- 

tion: new sound projector de- 

signs and small size counting 

devices where banks of photo 

cells are lined up within a re- 

stricted space. Maintains a 

rigid rugged mounting occupying a minimum of 
space, and accurate positioning of the cell with 
respect to the light source demanded with the con- 
centrated light sensitive area used in these cells. 
High tension contacts of new design, low loss bake- 


lite providing maximum insulation and minimum 


A joint development of 
Continental Electric Co., 


and Cinch Manufacturing é ' aie 
. high frequency loss . . . Cinch Socket miniatures 
Corporation 


also permit replacement and removing of cells. 


AVAILABLE AT LEADING ELECTRONIC JOBBERS—Everywhere! 


CINCH MANUFACTURING CORPORATION 


2335 West Van Buren Street, Chicago 12, Illinois 
SUBSIDIARY OF THE UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASS. 











Cathode Follower Bandwidth 





Nomograph gives upper frequency limit at which bandwidth is 3 db down, in 


terms of output 


HILE the cathode follower 

has come into widespread 
use in recent years as a major 
tool of the electronic engineer, 
and many of its characteristics 
are well-known, comparatively 
little has been published about 
its frequency-handling capabili- 
ties. A nomograph is given here 
relating bandwidth (—3 db 


CAPACITANCE Cx 
IN wpF 


1,000 
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800 
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resistance 
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and 


By MELVIN B. KLINE 


Head, Development Engineering 
Section 
Instrument Division 
DuMont Laboratories, Inc., 
Clifton, N. J 


Allen B 


point), output resistance and 
output capacitance for cathode- 
follower operation. Very fast 
negative pulses or other signals 


RESISTANCE Ro 
N OHMS 


3,000 a 


poe | 


ee 





j ier er 
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total output capacitance of the circuit 


impressed on the grid may not 
allow the cathode to follow in 
some instances, due to the time 
constant of the cathode circuit. 

The frequency at which the 
response is down 3 db is 
. 1 
Jaa 2rCR : 
where f,,. is bandwidth in me, 
R, is output resistance in ohms 
and C, is total output capacitance 
in wuf. 

The nomograph is based on 
this equation. The value of C, is 
determined approximately from 

Ce Cue + Cok + 

Con (Ce + Cos) LC, Q 

Cok + Cs + Cop 
where C,, is heater-cathode ca- 
pacitance, C,, is plate-cathode 
capacitance, C,, is grid-cathode 
capacitance, C,, is grid-plate ca- 
pacitance, C, is input-circuit 
capacitance, and C, is the sum of 
wiring and other capacitances 
connected externally across the 
output load. In the 
pentodes C,, can 
neglected. 

The value of R, can be com- 
puted from 

Ry , 

to = 1 + Gm Re (3) 
where R, is the cathode resist- 
ance and G,, is the transconduct- 
ance of the tube. The value of 
R, can also be obtained from a 
previously published nomograph.’ 

This nomograph may also be 
applied to uncompensated R-C 
amplifiers by replacing R, with 
the equivalent output resistance 
of the amplifier plate circuit. For 
this case, the nomograph scales 
can be extended by multiplying 
the R, scale and dividing the fra» 
The 
C, scale then becomes the output 
capacitance of the amplifier. 


case of 
usually be 


scale by the same number. 


REFERENCE 
(1) Melvin B. Kline, Cathode-Fol- 
lower Impedance Nomograph, ELEc- 
TRONICS, p 130, July 1947. 
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MALLORY si 
PLATINUM-ALLOY CONTACTS 


Serve in That Trouble-Free 
Thermostat on the Wall 


Almost endless are the hidden tasks performed by different 
types of Mallory Contacts for products that make life easier 
and pleasanter. In the mechanism of the thermostatic heat 
control, for example, you'll find Mallory Platinum- Alloy 
Contacts doing their job with famous Mallory dependability 
and precision. 


Mallory Platinum—alloyed for added strength, resistance to 
sticking, and hardness—makes a superb contact material 
where a high melting point, resistance to corrosion and 
oxidation, and retention of low contact resistance over long 
periods are required. Wherever a platinum alloy is needed, 
a Mallory Elkonium* contact material—produced under 
rigid controls—is available. For all kinds of contact 
What’s Your Problem? materials and service, 
you can’t beat Mallory 
as a dependable, experi- 
enced source. 


You'll find Mallory Contacts in automotive voltage regulators 
—in electric business machines—in giant power plant circuit 
breakers—everywhere! Mallory has designed so many types 
of contacts that even if you have an unusual problem, 
chances are a standard Mallory contact will solve it. If not— In Canada, made and sold by 


Johnson, Matthey & Mallory, Lid., 110 Industry St., 


Mallory engineers are prepared to develop the precise one for Toronto 15, Ontario 


you. Consult them now. 


Electrical Contacts and Contact Assemblies 


i , Tea et SERVING INDUSTRY WITH 
M P.R.MALLORY & CO. Inc. Y 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 








en ae 


Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 





Resistance Welding Materials 
*Reg. U.S. Pat. Off. 
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TUBES AT WORK 


Including INDUSTRIAL CONTROL 


Edited by VIN ZELUFF 


Automatic Chemical Analyzer 
Packaged Electronic Control Unit 
Televise Dangerous Operation 
Slow-Speed Record Changer 

TV Matching Transformer 


High-Impedance Filament Transformers 


Notes for Remote Viewers 
Antennas Over Minneapolis 
Tubes At Play 


Automatic Chemical Analyzer 


AFTER more than two years of in- 
tensive development work, the per- 
fection of a practical instrument to 
supplement and - extend -chemical 
analysis and research has been an- 
nounced. The instrument can an- 
alyze in a few minutes such mix- 
tures as wood and grain alcohols 
dissolved in water, telling both what 
compounds are 
much of each. Even complex mix- 
tures of gasoline-like 
obtained in refinery laboratories 
can be analyzed. In addition, the 
instrument produces records which 
give fundamental information 
about molecular structures of the 
chemicals analyzed. This informa- 
tion is of great value in research 


present and how 


compounds 


Chemist places vial of unknown soluti 


into 


work on the preparation of new 
chemicals. 

This development is based on the 
experimental work of the Indian 
physicist Sir C. V. Raman who 
found that many compounds give 
off a weak light that can be used to 
identify them when illuminated by 
a powerful beam of mercury light. 
The sample light is passed into a 
spectrograph containing prisms 
which break up the light into its 
Each compound gives a 
unique pattern of lines which can 
be used to identify the substance in 
mixtures. Because the Raman light 
is weak, the early Raman work was 
done using a spectrograph with a 
camera system and photographic 


colors. 


mins 


2. Sousd 





analyzer which will print curves 


that can be interpreted to yield chemical and molecular properties of solution in a matter 
of minutes 


116 


plates, exposures of many hours or 
days being required. A develop- 
ment of the Lane-Wells Co. of Pasa- 
dena, California, the instrument in- 
corporates an improved mercury 
light source and a high-speed spec- 
trograph so that exposures of a few 
minutes are now routine. In addi- 
tion, this instrument now can also 
by-pass the photographic process 
altogether by using sensitive elec- 
tronic tubes and amplifiers to 
measure the Raman light directly. 
The new pen-recording instrument 
produces directly a graph of a 
sample’s Raman lines on a roll of 
chart paper. This new development 
has greatly improved the speed and 
accuracy of the analytical work. 
The photograph shows the instru- 
ment with the cover of the lamp 
house removed to show the interior. 


Packaged Electronic Control 
Unit 


By G. C. 


G. C 


WILSON 

Wilson & Company 
Chatham, N. J 
EXPERIENCE and numerous _ inter- 
views have led to the conviction that 
all control engineers have at least 
one problem that lends itself to solu- 
tion using electronic elements. This 
may be due to the need for speed, 
sensitivity, compactness or because 
of the measuring elements availa- 
ble. Whatever the reasons, the solu- 
tion of many control problems dic- 
tates the use of electronic elements 
if equipment is available at a rea- 
sonable If electronic equip- 
ment is available only after expen- 
sive and time-consuming design and 
development, a substitute will be 
used with the consequent loss in the 
quality of control. 

The unit shown in Fig. 1, which 
is called the Flexitrol, was designed 
to provide the control engineer with 
a packaged electronic device for use 
as an element in control systems. A 
variety of measuring elements can 
be connected to its input. Its output 
consists of contact closures suitable 
for virtually any need. Sensitivity 
controls and variable time delays 
permit adjustment over wide 
ranges. The time delays also adapt 
its use to processes with small time 
lags or lags up to several minutes. 

The unit is approximately 9 
inches long and 8 inches in diame- 


cost. 
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SOLDERING TIPS 


Recently many inquiries have been re- 
ceived as to the best material to use in a 
soldering iron tip. Below is a resume of 
reasons for the use of certain materials. 
The function of the soldering iron tip is to 
convey heat to the metal to be soldered, 
raising the temperature of the metal to a 
solder-alloying efficiency. The efficiency of 
the soldering tip depends upon its ability 
to transmit or conduct heat to the second 
metal. Silver has the greatest thermal 
conductivity, then copper and gold. Other 
known metals are far down the scale in 
comparison. Silver has been ruled out 
mainly because of its high cost. Through- 
out the ages, copper has remained the 
ideal tip material for reason of its com- 
paratively low cost and its ability to con- 
duct heat about twice as fast as other 
known metals. 

Many inquiries have been received con- 
cerning the reason for the rapid, wearing 
and pitting of soldering coppers. This very 
pitting denotes an efficient soldering tip. 
Any metal must be soluble in molten solder 
to function as a soldering tip; this action 
enables the tip to become solder-coated or 
tinned. The coating action continues to 
form and reform during the soldering op- 
eration, constantly exposing the tip to 
the solvent action of the solder. Constant 
solvent action is the cause of the pitting 
and must be expected if the soldering tip 
is to perform efficiently 

For years experiments have continued in 
an effort to find a coating material that 
would stop or slow down the solvent action 
of the solder on the soldering tip. Usually 
these experiments have resulted in a 
longer-wearing iron but have also resulted 
in an inefficient iron that would not prop 
erly transmit the heat 

“Soldering Tips” is continually on the 
lookout for improved methods of solder 
ing. Recently several solder users have 
tried a new soldering tip plated by a for 
mula known to the inventor only. Twice 
the amount of service from this tip was 
reported. The name of the manufacturer 
will be furnished on request 

“Soldering Tips” will welcome your ques- 
tions concerning solder or soldering oper- 
ations. Please address inquiries to “Solder- 
ing Tips”, Kester Solder Company, 4204 
Wrightwood Ave., Chicago 39, Illinois. 


NOW AVAILABLE. . . The New Man- 
ual—"’SOLDER and Soldering Technique”! 


Send for this complete analysis of the 
prope rties of soft solder alloys and solder- 
ing fluxes a comprehensive reference 
book that you will want to retain. It's 


yours for the asking . . . request it NOW! 
(ADVERTISEMENT) 
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Did you know that Kester makes over 
100,000 sizes and types of flux-core solder? 


SILENT PARTNER | 
IN INDUSTRY jj 


iN 


\ 
ANY YY 


For over fifty years Kester has been con- 
cerned with producing solder for every 
phase of industrial work. Take advantage 
of this experience by consulting Kester’s 
Technical Department on all soldering prob- 
lems. There is no obligation. 

FREE—Technical Solder Manual Available on Request 


Send for Kester’s new solder manual, 
“SOLDER and Soldering Technique.” 


KESTER SOLDER COMPANY KESTER 


4204 Wrightwood Avenue « Chicago 39, Illinois 


pantie SOLDER 


Newark, New Jersey * Brantford, Canada 








THE FRONT COVER 


FIG. 1—Compact electronic control pack- 
age in an explosion-proof h 





3 


sistor and capacitor, and the grid 
charging voltage (determined by 
the setting of the time delay 1 con- 
trol tube V, conducts, RE, operates 
and ends time delay 1. 
Tha al swatea i “everses 
Dox to fit the requirements of f-m broadcast application, | 4, vn ee ee 
the Ampex tape recorder provides a 35-minute transcribing = mecresepeens = page t9 pei, 
8 ee Tae e552 ne initiating time delay 2. This delay 
capacity at 30 inches of tape per second. Included are precision is det alll oie Wine bd lelav 11 
tape drive, completely-shielded plug-in head housing with separate ate oncsige os atmabenleryae yng 
: Fcuamee Vat ae as ‘ . ; its time delay control and the grid 
heads for erase, record, and playback and separate record and ist i ; At th , 
playback amplifiers. resis or anc capacitor. At the enc 
of time delay 2, V, conducts and 


Frequency response of the unit is within + 1 db between 30 and ee 
RE, operates. 


15,000 cps. Distortion of the overall system is 4-percent intermodu- 
lation at peak meter reading. Ten db above peak meter reading 
the total rms harmonic distortion does not exceed 5 percent. 
Unweighted noise level is 60 db below 5-percent harmonic dis- Some of the measuring elements 
tortion for the system as a whole—including both amplifiers, bias, for operating the device are shown 
erase and stray pickup. Accuracy of playback timing is + 0.2 in Fig. 3. A selsyn, or autosyn, may 
percent. be used to measure angular posi- 

The battery of test gear used in final production testing of the tion, since its output is proportional 
recorder is shown in the photograph above. to the angular position of its pri- 


Measuring Elements 











(continued on p 132) 





ter. A general schematic is shown 
in Fig. 2. Operation is as follows: 
A voltage is applied to the input SENSITIVITY ] 50,000 
terminals by the measuring ele- ene 
ment. If this voltage is equal to the 
voltage applied at A (which is ad- 


TIME OELAY NO.i 
,— 











justable), no signal appears across 
the secondary of the transformer. 
If the input increases, a signal ap- 
pears on the secondary, and V, con- 
ducts causing RE, to operate. If, on 
the other hand, the input decreases, 
RE, pulls in. Variable cathode re- 
sistors control the sensitivity of V 























< 
5000 
SO0,000¢ 


and V.. Operation of RE, reverses 2 
the connection of the cathode of V 











and its grid begins to charge, initi- 
ating time delay 1. After a time de- 
lay determined by the grid-leak re- 











FIG. 2—Circuit diagram of control unit. Unconnected relay contacts are for external 
controlled circuits 
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It can show you 
the heartbeat of a car radio— 


You could cover pages with cal- 
culations about a car radio vibrator. 
You could fill sheets with figures on 
inertia and elasticity of its vibrating 
elements—and yet not be sure exactly 
how the rapidly moving parts do be- 
have in action. 

This is where high speed movies come 
in—the kind of “slow motion” you get 
from the Kodak High Speed Camera. It’s 
a simple, direct means to record and 
study high speed repetitive mechanical 
motion .. . the only way to see dynam- 
ically what happens in non-cyclic high 
speed action. 

The Kodak High Speed Camera can 
take a second of action and spread it over 
three minutes. It can put flash marks along 
the side of the film that time the motion 
accurately. Its optical system gives the 
extra picture sharpness you need to see 
a vital point clearly. 

This camera is a single unit with one 
motor, complete in itself and easy to 
operate. If you would like to know how it 
works and how it can help you, send the 


coupon. 
t é 0 a EASTMAN KODAK COMPANY 


Industrial Photographic Division 


Ugh Speed Rochester 4, N. Y. 


Gamera 





“Kodak” is a trade-mark 


EASTMAN KODAK COMPANY 

Rochester 4, N. Y. 

Gentlemen: 

Please send me: [) your folder “Magnifying Time” which tells 
about the Kodak High Speed Camera. (1) a 16mm. sample reel of 
high speed motion study, which I may borrow 


Name Firm_—__ 


Address 
City 
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New Value for e/m 
Angels are Flying Insects 


Increasing Stability of Oscillators 


Characteristics of Deltamax 
Emergency Battery Chamber 
Letter-Printing C-R Tube 
Improved Phase Meter 
Ceramic-Wall Tubes 


New Value for e/m 


ACCURATE determination of the 
magnetic moment of the hydrogen 
nucleus, or proton, by NBS scien- 
tists has resulted in a new absolute 
value for the electron 
mass ratio e/m. 

This new measurement also pro- 
vides an accurate secondary stand- 
ard for magnetic fields, so that 
magnetic fields can now be meas- 
ured more accurately than electric 
fields. The problem of magnetic 
field regulation arises widely in the 
use of scientific apparatus such as 
cyclotrons, mass spectrographs and 
beta-ray spectrometers 


charge-to- 


-and in in- 
dustrial equipment such as servo- 
mechanisms and electromagnets. 


Method of Measurement 


A_ typical 
for measuring 


experimental 
the 


set-up 
magnetic mo- 


ment includes a water sample placed 
in a magnetic field of 4,700 gauss 
and surrounded by a small r-f coil 
with its axis perpendicular to the 
magnetic field. Thus, if the coil is 
excited by a 20-megacycle signal, 
an r-f field will be produced in the 
sample and protons in the normal 
spin state will absorb r-f energy 
and shift to the excited state. A 
sensitive Q-meter can be used to 
detect the reduction in the Q of the 
coil resulting from this energy ab- 
sorption by the nuclei. 

If the value of the field at the 
sample is varied at an audio rate, 
the r-f voltage across the coil will 
change sharply as nuclear reson- 
ance occurs. Resonance can then be 
detected without using a Q-meter 
since, if the voltage pulse from the 
coil is rectified and amplified, the 


resonance absorption line may be 
displayed as a stationary image on 
an oscilloscope screen. By including 
a differentiating circuit to obtain 
the time rate of change of the re- 
sonance pulse, the magnetic field 
strength can be regulated very 
closely through a power amplifier 
and feed-back circuit. 


Magnetic Pull Measurement 


With the magnetic field stabil- 
ized, the frequency of the r-f volt- 
age applied to the coil enclosing the 
proton sample was adjusted to pro- 
duce magnetic resonance. The mag- 
netic field strength was then 
determined to 1 part in 20,000 by 
measuring the force on a known 
length of current-carrying wire 














Two decades of values for electron charge- 
to-mass ratio e/m 


placed in the field. This wire was 
in the form of a nine-turn coil 
wound on the edge of a long rec- 
tangular glass plate with its lower 
end in the magnetic field. The plate 
was supported by an analytical bal- 
ance so that the force resulting 
from the interaction of the coil cur- 
rent with the magnetic field could 
be accurately measured. The stray 
field at the upper end of the coil 
was reduced to zero by a pair of 
Helmholtz coils. Since the long 
parallel sides of the coil did not con- 
tribute any vertical force, the 
chemical balance measured only the 
force acting on the part of the coil 
along the lower end of the plate. 


Results 


The frequency of resonance ab- 
sorption was measured to a few 
parts per million by heterodyning 
the r-f generator supplying the re- 
sonance probe against the standard 


Experimental set-up for measuring the proton’s magnetic moment at the Atomic Physics 
Laboratory of the National Bureau of Standards. Heavy wood beams provide rigid sup- 
port for precision chemical balance that measures magnetic pull. Electronic equipment at 
right includes audio oscillator, power supplies and 20-mc r-f generator. Proton sample 
is ordinary tap water in glass ampule surrounded by r-f coil in magnet gap. NBS scientists 
working on this project are, left to right: R. L. Driscoll, J. A. Hipple and H. A. Thomas 
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FM SIGNAL GENERATOR 


Type 202-B 54-216 me. 


Additional coverage from 0.4—25 me. 


with accessory UNIVERTER Type 203-B 


Shown above is an interior view of the 202-B Signal Generator RF 
assembly with shield cover removed. Heavy aluminum castings form 
the mounting base of this RF unit resulting in a compact and highly 
rigid structure. Girder type condenser frame construction, multiple 
rotor shaft grounding contacts, and welded interstage shield plates 
are but a few of the many design features of this unit which give 
added circuit stability. 


Designed to meet the exacting requirements set forth by leading FM and television 
engineers throughout the country, the 202-B FM Signal Generator has found widespread 


acceptance as the essential laboratory 


research work. 


Frequency coverage from 54 to 216 megacycies 
is provided in two ranges, 54 to 108 megacycles 
and 108 to 216 megacycies. A front panel modu- 
lation meter having three deviation scales, 0-24 
kilocycles, 0-80 kilocycles and 0-240 kilocycles, 
permits accurate modulation settings to be made. 

Although fundamentally an FM instrument, am- 
plitude modulation from zero to 50%, with meter 
calibrations at 30% and 50%, has been incor- 
porated. This AM feature offers increased versa- 
tility and provides a means by which simultaneous 
frequency and amplitude modulation may be 
obtained through the use of an external audio 
oscillator. 

The internal AF oscillator has eight modulation 
frequencies ranging from 50 cycles to 15 kilocycles, 
any one of which may be conveniently selected by 


BOONTON ‘RADIO 


Le b> : 
BOONTON: NJ-U-S-A ( fr ide la Hl © For further informat‘on write for Catalog F 
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instrument for receiver development and 


a rotary type switch for either amplitude or fre- 
quency modulation. 

The calibrated piston type attenuator has a 
voltage range of from 0.1 microvolt to 0.2 volt and 
is standardized by means of a front panel output 
monitor meter. 

The output impedance of the instrument, at the 
terminals of the R.F. output cable, is 26.5 ohms. 


AVAILABLE AS AN ACCESSORY 
is the 203-B Univerter, a unity gain frequency con- 
verter which, in combination with the 202-B instru- 
ment, provides the additional coverage of commonly 
used intermediate and radio frequencies. 


R.F. Range: 0.4 me. to 25 me. 


R.F. Increment Dial: +250 ke. in 10 ke. 
increments. 

R.F. Output: 0.1 microvolt to 0.1 volt. Also UNIVERTER 
approximately 2 volts maximum (un- Type 203-B 
calibrated). 





frequency broadcasts from WWV. 
These measurements of radio fre- 
quency and magnetic field establish 
the value of the gyromagnetic ratio 
of the proton as (2.6752 + 0.0002) 

10°. The magnetic moment of 
the proton in abseclute units is then 
(1.4100 + 0.0003) x10“gauss cm’, 

The Bureau’s the 
absolute proton has re- 


research on 
moment 


sulted in a new value for the elec- 
tron charge-to-mass ratio e/m 
(1.75878 = 0.00016) x 10° emu/gm 
—with much greater accuracy than 
any previous measurement. In ad- 
dition, this combination of results 
completely confirms the validity of 
the theoretical correction for the 
radiative effects of the electron’s 
magnetic moment, 


Angels are Flying Insects 


MYSTERIOUS short-duration radar 
reflections called angels or blips, ob- 
servable most frequently below 
heights of 3,000 feet, have been 
explained by scientists of Bell Tele- 
phone Laboratories. The 
flying insects. 

The tests 
sulting in 


cause: 
and observations re- 
this conclusion were 
sponsored jointly by Bell Labora- 
tories and the Naval Electronics 
Laboratory and were conducted at 
Gila Bend, Arizona. 

In their attempts to synthesize 
the strange patterns on the radar 
scopes, the scientists exploded a 
small charge of nitro-starch in the 
air 500 feet above the radar an- 
tennas. They flew a plane low over 
the radar and looked for reflections 
from the exhaust gases. They built 
bonfires, upwind, so that the hot 
combustion gases and steam clouds 
formed by pouring water on heated 


rocks billowed into the beam. In all 
these experiments, the phenomenon 
was never observable. 
Later, working at 
threw out a strong. searchlight 
beam, and stationed observers at 
different levels of a 200-foot tower. 
While the counted in- 
sects, the radar operators counted 
the appearance of angels on their 
scopes. For example, in one fifteen- 
minute period, twenty were 
counted, fifteen of which coincided 
with the sighting of an insect. 
Insects fit most of the descrip- 
tions which have been applied to 


night, they 


observers 


the mysterious reflections on radar 
scopes. They are small, they move 
at a speed comparable to wind ve- 
locity, sometimes with and some- 
times against the wind, they are 
present 
there 


both day and night, and 
are more of them in 
weather than in cold. 


warm 


Increasing Stability of Oscillators 


By ALBERT DANZIGER 
Chief Engineer, Radio Engineering Co 
Instructor, Radio-Electronics Institute 
New York, N. Y. 


THE USUAL PRECAUTIONS employed 
in oscillator and tuned-circuit de- 
sign which are meant to minimize 
frequency drift, such as mechani- 
cally-stable tuning capacitors, a 
stable tank coil and high ratio of 
C to L, are not adequate to prevent 
variations in resonant frequency 
due to changes in tube input capac- 
itances. The tuning ratio in a high- 
frequency receiver (approximately 
100 mc) requires a practical value 
of C..x Of approximately 20 uyf; 
consequently the variation in shunt 
capacitances introduced by the os- 
cillator or amplifier tube becomes a 
significant portion of the total tun- 
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ing capacity of the circuit. 

Since the input capacitance is 
made up of tuning capacitance and 
circuit shunt capacitance, changes 
in input capacitance will result from 
changes in either of these two para- 
meters. If a mechanically-stable 
tuning capacitor is used, its changes 
will be relatively small compared to 
variations in tube input capaci- 
tances. 

It is therefore seen that where 
the change in input shunt capaci- 
tance becomes a significant portion 
of the total tuning capacitance, the 
change in resonant frequency be- 
comes an appreciable percentage of 


the resonant frequency. 

When the tube input capacitance 
appears across the total tank coil, as 
shown in Fig. 1A, the change in 
resonant frequency is proportional 
to the square root of the change in 
total tuning capacitance. It was 
determined experimentally, how- 
ever, that when the tube input ca- 
pacitance appears across only a 
portion of the total tank coil, the 
change in resonant frequency is 
proportional to the mth root of the 
change in input shunt capacitance, 
the order of the root being de- 
termined by the position of the tap. 

When the variations in input 
shunt capacitance appear across 
half the tank coil, the order of the 
root is approximately 8, and when 
the variations in tube input and 
other shunt capacitances appear 
across 25 percent of the tank coil, 
the order of the root becomes ap- 
proximately 16. Of course, an in- 
cidental effect of tapping down on 
the tank coil would be to utilize only 
a portion of the voltage. The prac- 
tical applications of this circuit ar- 
rangement utilize approximately 
80 percent of the tank coil. 

A practical method of utilizing 














(a) 


r 








- 
v4 
When tube input and stray shunt capaci- 
tances appear across only a portion of 
the tuned circuit (B) the circuit is sub- 


stantially more stable than in the arrange- 
ment shown at (A) 























this lowered dependency of resonant 
frequency on the variations in tube 
input and other shunt capacitances 
is shown in the oscillator circuit of 

Fig. 1B. 
Modifications of this method for 
obtaining a high degree of stability 
(continued on p 152) 
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Varglas Permafil Tubing 
excels oleoresinous and other 
synthetic coated tubing in 
several important performance 
characteristics. Outstanding 
among these are: 


CB roucunss ® HEAT AGING 


Remains pliable even after severe flex- Withstands more than 2,000 hours at 


ing. This new tubing can be twisted, bent ° ° ° 
or tied in knots with no loss in its dielec- 105° to 110° C., 1,000 hours at 125° C. and 
tric value (7,000 volts). extensive periods at 150° C. 


rN SOLVENT RESISTANCE BAKING 
Is relatively immune to alcohol. Pe- Can be after-treated in baking and 
troleum and aromatic hydrocarbons have varnishing operations—reacts better than 
only slight effect after long exposure. most oleoresinous materials. 


é 
~ ~~ © AVAILABLE IN COILS 


—in standard colors and wide range of sizes. Meets or ex- 
ceeds all requirements of A.S.T.M. specifications. 


Send for FREE SAMPLE and complete data. 
ee ee 


VARFLEX Corporation, 308 Jay St., Rome, N. Y. 


| co RPO RATION j Piease send me full information as well as a free sample of your new 


; : Varglas Tubing impregnated with G.£. Permafil. | am particularly interested 

Makers of : : ] ’ in samples suitable for 
Electrical Insulating 4 
Tubing and Sleeving ‘ 
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NEW PRODUCTS 


Edited by A. A. McKENZIE 


Noise Suppression 


MINNESOTA ELECTRONICS CorP., 97 
E. Fifth St., St. Paul 1, Minn., has 
added model NSA-20 noise suppres- 


sion filter amplifier to its line. The 
filter attenuates the noise region at 
the rate of more than 20 db per oc- 
tave above any selected frequency 
from 3,500 to 16,000 cps. There is 
continuous tuning 
this range. Frequency re- 
sponse is maintained between 12,- 
000 to 20,000 within 0.5-db 
roll-off. Power output is 10 watts. 


variable over 


entire 


cps 


Television Ballast Tube 

AMPERITE Co., INC., 561 Broadway, 
New York 
television 


12, N. Y., announces a 
ballast that is 
hermetically sealed and filled with 
helium, and produced with as many 


tube 





oO 


Alt 





AMPERITE 


REGUL 











as five 
ments. 


separate controlling ele- 
Some of the 2.5-watt ele- 
ments are designed to withstand 40 
watts, an overload of 2,000 percent. 
Voltage breakdown between 
ments is 1,300 volts d-c. 


ele- 


Manometer 

TECHNITROL ENGINEERING CoO.,INC., 
3212 Market St. Philadelphia 4, 
Pa. Model 115-1 continuous-reading 
Lilly manometer is an 
blood-pressure 
Five 


electronic 
recording device. 


ranges of pressure selected 
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Hare Na com} 
by the range switch cover from +25 
to +400 mm or +25 to —400 mm 
of mercury. Output voltage range is 
20 to +20 volts. The instrument 
operates on 115 v, 60 cycle a-c and 
consumes about 100 watts. Fre- 
quency response of the amplifier 
uncompensated is flat within 1 db 
from 0 to 2,000 cps. Volume dis- 
placement of pressure head is less 
than 10° ml per mm of mercury. 


Tubular Twin-Lead 

AMERICAN PHENOLIC CorpP., 1830 S. 
54th Ave. Chicago 50, Ill. Catalog 
No. 15-271 is a 300-ohm tubular 
twin lead for television and f-m 


It holds moisture and dirt 
outside the concentrated field be- 
tween conductors and, therefore, 
eliminates variation in transmis- 
sion-line impedance and excessive 
dielectric losses. 


lead-ins. 


Wide-Band Chain Amplifier 
SPENCER-KENNEDY 
INC., 186 Massachusetts Ave., Cam- 
bridge 39, Mass. Model 202 travel- 
ing wave wide-band chain amplifier 


LABORATORIES, 


is composed of two stages of six 
6AK5 tubes, has a gain of 20 db 
and a bandwidth of 200 me. Witha 
standing wave ratio of less than 1.5 
db adjusted for a pulse response, 
transmission characteristic is + 1.5 
db from 100 ke to 200 me at a 200- 
ohm impedance level. The unit can 
be used in general laboratory meas- 
urements, oscillography and nuclear 
instrumentation. 


Filamentary Pentode 


RAYTHEON MFc. Co., Newton, Mass. 
The type 1AD4 is a new subminia- 
ture sharp cutoff pentode, shielded 


for r-f applications, with a nominal 
mutual conductance rating of 2,000 
micromhos, and an average plate 
current of 3 ma, with 45 volts plate 
and screen supply. Filament rating 
is 1.25 volts, 100 ma. 


Klystron Control 


POLYTECHNIC RESEARCH AND DE- 
VELOPMENT Co., INC., 202 Tillary 
St., Brooklyn 1, N. Y. Type 801 
klystron power and modulation sup- 
ply can operate a wide variety of 
klystron oscillators. The unit pro- 
vides for c-w, square-wave, or saw- 
tooth modulation or for external 
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Type 


2€50 
2C52 
6AKSW 
6ALSW 
6AS6W 
6cawt 
6JSWGT 
6J6wt 
6SA7WGTT 
6SJ7WGT 
6xawt 
12JSWGT 
CK5654 
CK5670 
CK5686 
CKS694 
CK5725 
CK5726 


tAvailable during the latter part of 1949. 


Description 


Dual Power Triode 
Duol Amplifier Triode 
Pentode RF Amplifier 
Dual Diode 

Pentode RF Mixer 

RF Power Triode 
General Purpose Triode 
Duol AF-RF Triode 
Pentagrid Converter 
Pentode RF Amplifier 
Fullwave Rectifier 
General Purpose Triode 
Pentode RF Amplifier 
Oval Triode 

AF-RF Output Pentode 
Duol Power Triode 
Pentode RF Mixer 


Dual Diode 


Typical Service 


Aircraft Control Equip. 

Aircraft Control Equip. 

Military Ruggedized 

Military Ruggedized 

Military Ruggedized 

Militory Ruggedized 

Military Ruggedized 

Military Ruggedized 

Military Ruggedized 

Military Ruggedized 

Military Ruggedized 

Military Ruggedized 

Commercial Aircraft Ruggedized 
Commercial Aircraft Ruggedized 
Commercial Aircraft Ruggedized 
Industrial AF-RF Amp. 
Commercial Aircraft Ruggedized 


Commercial Aircraft Ruggedized 


*e: All dual section tube ratings are for each section. 


These Raytheon tubes are engineered and manufactured 
specifically for critical services where a single tube 
failure may lead to serious loss of life or dollars. We are 
interested in developing additional types for your tough 


service applications. 
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Prototype 


6SA7GT 
6SJ7GT 
6x4 
12J5GT 
6AKSW 
2c51 
6N7G 
6AS6W 


6ALSW 


Construction 


Bontal 

Bontal 

7 pin miniature 
7 pin miniature 
7 pin minioture 
7 pin miniature 
Standord glass 
7 pin miniature 
Stondord glass 
Standard gloss 
7 pin minioture 
Standard glass 
7 pin miniature 
9 pin miniature 
9 pin minioture 
Standard glass 
7 pin minioture 


7 pin miniature 


*2.5 watts Class A output. 10 wotts Class C input power. 


€é. Seeeer=--se >. 





Grid Screen Amp. 
Volts Volts Me. Factor 


—24 95 
~-2 100 
Rk 200 -_ 
. 330 Volts Max. 
—2 
—8.5 
8 
Rk 50 
Rg 20000 8.5 
3 08 
1250 Volts Mox. 70 mo.de. 
2.5 
3 
120 5.2 120 3.5 


Max. Peak Inv. 330 Volts Max. lo 9 mo.de. 





=> rr + 
s] meee | re 


Over 300 Raytheon Special Pur- 
pose Tube distributors are ready 
to serve you on the above types. 
Application information on these 
tubes is available at Newton, 
Chicago and Los Angeles. 


RAYTHEON MANUFACTURING COMPANY 





modulation. Beam voltage supply 
is adjustable in two steps from 

S00 to —3,600 volts d-c. Opera- 
tion may be up to 1,500 volts at 65 
ma or up to 3,600 volts at 25 ma. 
Reflector voltage is 
variable from —20 to 


continuously 
-750 volts. 


Portable Amplifier 

GENERAL ELECTRIC Co., Syracuse, 
N. Y. Type BA-6-A portable audio 
amplifier features four microphone 


channels, each with an individual 
preamplifier, and a program ampli- 
fier which raises the signal to the 
level required for telephone trans- 
mission. Noise level is 70 db at nor- 
mal fader positions, while distor- 
tion is less than 1 percent at 50 to 
15,000 cycles. Frequency response 
under similar conditions is within 1 
db. 


Are-Back Indicator 


THE WALKIRT Co., 5808 Marilyn 
Ave., Culver City, Calif. Type 
M1111 arc-back indicator instantly 
identifies a failing tube since it in- 
dicates the first tube to pass inverse 
current and will not indicate in the 


event of sympathetic arc-back in 
other tubes of the rectifier. It can 
be installed in existing rectifiers 
and is insulated from the rectifier 
for a test voltage of 45 kv rms. Cir- 
cuits are included for six indicating 
positions. Complete information is 
available in a recent brochure. 
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Platter Recorder 

PRESTO RECORDING CorP., Paramus, 
N. J. Type 66-G recorder has been 
designed for both standard and 
microgroove recording. | ae 


equipped with a dual-motor gear 
drive with overhead cutting mech- 
anism and turntable of the type 
6-N. List price is $996 with $70 
additional for the 
feature. 


mic rogroove 


UHF Interpolator 


GENERAL RADIO Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 
Type 1110-A interpolator is de- 
signed for use with heterodyne fre- 
quency meters in making accurate 


uhf measurements up to about 3,000 
me. The instrument 
series of harmonics of a nominal 
l-me signal whose fundamental is 
adjustable over a range of 1 per- 
cent. When a frequency lying be- 
tween 100 and 200 mc is measured 
approximately on a_ frequency 
meter, it can be matched and de- 
termined accurately using this unit. 


provides a 


Synchronous Motor 


ELECTRIC INDICATOR Co., Stamford, 
Conn. Model GH-371 is a three- 
speed hysteresis-type synchronous 
motor for production and labora- 
tory work. Operation is switch-con- 


trolled clockwise 


counter-clockwise 


providing 
rotation; it is 
not only reversible while running, 
but can also change from one speed 
different speed re- 
Rated at 1/100, 1/60 and 
1/40 h-p, respectively, at 900, 1,800 
3,600 rpm, the unit operates 
from 115 v, 60 cycle, single phase 
a-c. Technical this and 
nineteen other models are given in 
bulletin 49A. 


forward to a 


veise, 
and 


data on 


Resonance Indicator 


McMurpo SILVER Co., INC., 1249 
Main St., Hartford 3, Conn. Model 
915 resonance indicator is designed 


a 

for use with model 906 signal gen- 
erator. Employing three plug-in 
probe coils the instrument has a 
continuous frequency range from 
100 ke through 300 me. 


Loudspeaker Safety 


THE SIGNET DEVELOPMENT Co., 188 
W. Randolph St., Chicago 1, Ill. Im- 
mediate applications for the fire 
and explosion-proof loudspeaker 
illustrated include mines, gasoline 


(Continued on page 176) 
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TITANIC 





TITANIUM DISCOVERED 
Back in 1791 an English clergyman, Wil- 
liam Gregor, who liked to stroll and think 
on the beaches of Cornwall, became curi- 
ous about the black sand he saw there. 
This gentleman of the cloth was also an 
amateur chemist and in this sand he dis- 
covered a new element. Almost coinci- 
dentally an Austrian named Heinrich 
Klaproth (also discoverer of uranium and 
zirconium) extracted the same thing from 
rutile and named it ‘Titanic Earth’’ for 
the mythical Titans. Hence our name 
Titanium. 

Thereafter titanium was found in vari- 
ous places including the Ilmen Mountains 
of Russia (ilmenite) but although it is the 
ninth element in order of earthly abun- 
dance, it remained a mere laboratory 
curiosity until 1908. 


TITANIUM OXIDE 
At that time Dr. A. J. Rossi, expert in the 
reduction of metals, mixed titanium oxide 
with salad oil to make a white paint. In 
another 10 years a pure oxide was being 
produced which quickly won success as a 
pigment. Paint, false teeth, face powder, 
tires, glassware, textiles, inks, 
plastics, paper consumed an increasing 
tonnage of titanium oxide but still the 
pure metal was beyond industry’s reach. 


shoes, 


INDUSTRIAL RESEARCH 


SO Acme ~~ 





TITANIUM METAL & 
NATIONAL RESEARCH 


Titanium is an affectionate metal, over 
fond of oxygen and nitrogen when at high 
temperatures. Even a fraction of a per 
cent of either makes titanium of little 
value as a structural material. Until re- 
cently there was no means of preparing 
titanium metal in a form sufficiently free 
of these elements to indicate any po- 
tential commercial value. Dr. W. J. Kroll 
of the Bureau of Mines has initiated 
many of the recent developments in ti- 
tanium metallurgy by finding a means of 
preparing powdered titanium metal. 

Only by exclusion of these gases can it 
be kept from embrittling combinations 
and when Remington Arms Company, a 
Du Pont subsidiary, laid its plans to 
produce metallic titanium in cast and 
rolled shapes, they knew that at Na- 
tional Research Corporation they could 
find the knowledge of vacuum technique 
that they needed. 

The melting and casting of titanium 
was a natural for National Research. We 
planned the process, designed the equip- 
ment and installed it. Today this Na- 
tional Research Corporation pilot equip- 
ment is handling the highest quality of 
commercial metal — not much compared 
with aluminum — nothing at all com- 


HIGH VACUUM ENGINEERING & EQUIPMENT 


PROCESS DEVELOPMENT 


ah 7 Si Fe 


pared with steel — but so promising that 
millions will be spent by the industry 
within a few years to inerease the 
quantity and lower the price. 


USES OF TITANIUM METAL 
Titanium stands fourth in abundance 
among the structural metals arid there 
is plenty in the U. S. A. Tremendous 
strength, light weight, and remarkable 
corrosion resistance (comparable only t® 
that of the noble metals) is a unique com> 
bination. Coming at a time when long 
sighted people are viewing our metallie 
resources with alarm, it has an assured 
future. With the price pulled down to & 
few dollars a pound or less, titanium will 
be of primary importance to manu 
facturers of aircraft, automobiles, electric 
devices, gas turbines, superchargers, ma- 
rine hardware, rockets, optics, jewelry. 


WHAT NEXT? 

So, with the help of National Research’s 
high vacuum know-how, another ma- 
terial has been taken from the test tube 
to the factory. Where else can good men 
and ideas help where can they help 
you? At National Research the best in 
brains, organization, equipment, and an 
unequalled accumulation of unique ex- 
perience are available. 


Metallurgy — Dehydration — Distillation — Coating — Applied Physics 


NATIONAL RESEARCH CORPORATION 


SEVENTY MEMORIAL DRIVE == = CAMBRIDGE, MASSACHUSETTS 





In the United Kingdom, BRITISH-AMERICAN RESEARCH, LTD, London S.W 7, England —Glasgow $.W, 2, Scotland 
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NEWS OF THE INDUSTRY 


Edited by WILLIAM P. O'BRIEN 


FCC Issues Permanent Rules for General 
Mobile Radio Service 


PERMANENT rules for general mo- 
bile radio services, recently an- 
nounced by the FCC, become effec- 
tive July 1, 1949. The new rules 
place short-wave radio operations 
of electric, gas, water and steam 
utilities in a new power utilities 
radio service, a subdivision of the 
FCC’s industrial radio service. 
Power utilities radio is assigned 
42 frequencies for exclusive opera- 
tion in three important bands. 
These include 11 exclusive frequen- 
cies in the 30 to 44-mc band, 22 in 
the 44 to 50-mc (former television 
channel No. 1) band, and nine in 
the 152 to 162-mc band. In addi- 
tion, the service will share the 2292- 
ke frequency with other industrial 


services; 4637.5 ke in daytime only ; 
and 35.06, 35.10, 35.14 and 35.18 
me. The latter four frequencies are 
to be shared with the maritime mo- 
bile service, on a basis of no inter- 
ference with the latter service. 

For developmental use only, 
power utility radio will share 20 
frequencies in the 456 to 458-mc 
bands, and may share 2450 to 2500 
mc, 3500 to 3700 mc, 6425 to 6575 
me and 11700-12200 mc channels. 
Fixed stations in the power utility 
classification also may share the 
frequencies from 72.02 to 74.18 me 
and 75.42 to 75.98 me, provided they 
do not interfere with television on 
channels 4 and 5. 

Present licensees the 


in power 





Ground Conductivity in Canada 


THE ACCOMPANYING map showing 
ground conductivity in Canada is 
scheduled for inclusion by the FCC 
in their Standards of Good Engi- 
neering Practice Concerning Stand- 
ard Broadcast Stations. The new 
map, prepared by the Canadian De- 
partment of Transport, is based on 
measured contained in 
proofs of performance submitted by 
Canadian broadcast stations, on 
measurements made by CBC, and 
on orographical features 


values 


and geo- 


graphical formations. 

The map represents mean values 
over large areas, and therefore can- 
not be used in making assumptions 
on conductivity in local areas. 
Where there are differences in con- 
ductivity on either side of the 
Canadian-U.S. border that cannot 
be explained by geophysical cleav- 
ages, the FCC to treat 
such variations as real pending ad- 
justment in U.S. and Canadian 
maps for such inconsistencies. 


proposes 
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Average ground conductivity values in various sections of Canada. 


Conductivity in the 


prairie section is high, with local patches such as the Regina area going as high as 73. 
All lake areas appear to have values around 10 
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utility and petroleum pipeline ser- 
vice may continue operations until 
their licenses expire, or until they 
request a modification. Their 
licenses then will be reclassified. 
Holders of Class 2 experimental 
service licenses must apply for their 
new classification no later than 60 
days before their licenses expire, or 
by November 1, whichever is 
earlier. They may apply any time 
after July 1. All experimental 
grants in this group will expire 
November 1. 

In addition to traditional electric, 
gas, water and steam utilities, the 
new power utility radio service will 
include cooperative organizations. 

Petroleum pipeline radio service 
remains in the General Utility cate- 
gory under FCC’s new rules. 
Transit utilities using short-wave 
communications were assigned fre- 
quencies in the Land Transporta- 
tion Radio Service. 


Citizens Radio Station 
Licenses 


RULES for the licensing of citizens 
radio service stations were adopted 
by the FCC on March 30 and be- 
come effective June 1, 1949. After 
the effective date citizens radio 
licenses will be issued on a regular 
service basis, rather than under the 
commission’s experimental rules as 
heretofore. 

Under the new regulations licens- 
ing procedures are simplified, and 
persons desiring to operate type- 
approved transmitting equipment 
may apply on a single card form, 
soon to be available at the Commis- 
sion’s field offices and the Washing- 
ton office. Generally, any citizen of 
the U.S. who is 18 years of age or 
older will be eligible. Licenses will 
be valid for a period of five years 
and are normally the only author- 
ization required for operation of a 
station. 

Possible uses of citizens radio 
stations are as communication on 
farms, such as between house and 
buildings or workers in remote loca- 
tions, for outlying camps and work 
crews, and for industrial plants and 
construction projects. The service 
may also be used to communicate 
with vehicles within a limited area 
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Automatic 
Voltage Stabilizers 


Any piece of electrical equipment will operate better 

on steady input voltage. A quick, economical means 

of getting this is a General Electric Automatic Voltage Stabilizer. Small in 
size, it can easily be built into your equipment or apparatus to supply a con- 
stant 115 volts while line voltage varies from 95 to 130 volts 

There's no maintenance problem because these stabilizers have no moving 
parts—will operate continuously at open or short circuit without damage 
to themselves. Stabilization is virtually instantaneous (less than three cycles) 
and within +1 per cent for fixed, unity-power-factor loads. Ratings from 
15 va to 5000 va. 

Your local G-E office will be glad to help you evaluate your problem. Or 
we can advise you by mail if you will give us data and a description of the 
circuit and load. Inquiries invited about special units. For general informa- 
tion, ask for Bulletin GEA-3634B. Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


GENERAL ¢ 
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DO YOU MAKE— 

OR USE—ANY OF THESE? 
Here are just a few of the applica- 
tions where you may find a GE 


automatic voltage stabilizer valuy- 
able: 


Radic Transmitter 





and in an emergency when wire line 
facilities are ineffective. 

Citizens radio stations will not be 
permitted to charge for messages, 
carry broadcast material or trans- 
mit directly to the public. Stations 
in this service will be able to com- 
municate with each other, but not 
with stations in other services or 
with foreign stations. 

Temporary operation of a station 
by persons designated by the 
licensee is permitted, but the latter 
must be in control of and responsi- 
ble for the station at all times. 
Manually operated telegraphy in the 
service is permitted only to the 
holder of a radiotelegraph license. 

Two types of citizens stations 
may be authorized, with the distinc- 
tions based on technical and operat- 
ing specifications, including input 
power of 10 watts for one type and 
50 watts for the other. All opera- 
tion will be in the 460 to 470-mc 
band previously allocated to this 
service. 


Eight-Station Mountain Top 


SOUTHERN CALIFORNIA is experienc- 
ing a television rush, as maz be 
verified by the photograph of the 
summit of Mount Wilson shown on 
page 139, ELECTRONICS for April. 
From this point, an area containing 
over 4 of the entire population of 
California can be seen, and there- 
fore reached by television. 
mission over a 130-mile radius is 
possible from Mount Wilson, allow- 


Trans- 


Super turnstile antenna for KECA-TV takes 
its place among the clouds atop Mount 
Wilson 6,000 feet above Southern California 
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JUNE 20-24: AIEE Summer 
General Meeting, New Ocean 
House, Swampscott, Mass. 

JUNE 27-29: Conference’ on 

lonospheric Research, The 

Pennsylvania State College, 

State College, Pa. 


JUNE 27-JULY 1: 1949 Annual 
Meeting of the American So- 
ciety for Testing Materials, 
Chalfonte-Haddon Hall, At- 
lantic City, N. J. 


AuG. 29-SEPT. 1: National Con- 
ference of Associated Police 
Communication Officers, Hotel 
New Yorker, New York City. 





MEETINGS 


AuG. 30-SEpT, 1: Fifth Annual 
Pacific Electronic Exhibit 
sponsored by the WCEMA 
and the 1949 IRE western 
regional convention, Civic 
Center, San Francisco, Calif. 


SEPT. 12-16: Instrument Society 
of America National Confer- 
ence and Exhibit, Municipal 
Auditorium, St. Louis, Mo. 


SEPT. 26-28: National Elec- 
tronics Conference, Edge- 
water Beach Hotel, Chicago. 


Nov. 14-18: 23rd NEMA An- 
nual Meeting, Haddon Hall 
Hotel, Atlantic City, N. J. 








ing simultaneous transmission from 
Santa Barbara south to 
California. 


Balboa, 


At the present time, six stations 
are operating from this lofty spot 
and two more are under construc- 
tion. All of these stations are within 
a half mile of each other, because of 
the restricted area available on the 
top of the mountain. 

One of the newest and most mod- 
ern installations on the mountain is 
the $500,000 KECA-TV station for 
the American Broadcasting Com- 
pany. As in all other Mount Wilson 
installations, quarters for the mem- 
of the transmitter staff are 
provided adjoining the transmitter 
building. 


bers 


The transmitting antenna, which 
occupies the highest point on the 
mountain—6,000 feet above sea 
level, was built and erected by the 
C. D. Drauker Company of Los 
Angeles. For solid foundation sup- 
port and added height, the tower is 
mounted on the station water sup- 
ply tank. The super turnstile rests 
on top of the tower, some 303 feet 
ground. The transmitting 
equipment for the KECA installa- 
tion was especially designed by the 
General Electric company, with pro- 
visions for stepping up power with- 
out extensive changes. The trans- 
mitter employs low-level plate mod- 
ulation and no high-level sideband 
filter is required. 

It is expected that by the end of 
this year, all stations on the moun- 
tain will be in full operation, thus 
completing a television city 


above 


overa 


mile up—overlooking 
California. 


Southern 


Isotope Lecture Published 


THE 1948 ASTM Edgar Marburg 
Lecture “Isotopes and Their Appli- 
cation in the Field of Industrial 
Materials” by Paul C. Aebersold, 
chief of the Division, 
Atomic Energy Commission, has 
been published in the form of a 28- 
page booklet. 

After some general comments on 
the significance and interrelation of 
atomic energy and industrial mate- 
rials, the author discusses general 
research dividends, useful atomic 
power, induction of chemical and 
physical effects, and applications of 
radioactive and stable isotopes. 

Copies of the booklet in heavy 
paper cover can be procured from 
ASTM headquarters, 1916 Race St., 
Philadelphia 3, Pa., at $1.00 each. 


Isotopes 


Military Standards 
Agency Reorganized 


Under the terms of a charter 
recently signed by the assistant 
secretaries of the three military 
services, the Army-Navy Electronic 
Standards Agency has been recon- 
stituted as the Armed Services 
Electro Standards Agency. This 
provides for official participation by 
the Air Force, which 
separate component in 


became a 
1947. The 
(continued on page 211) 
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_ Rocket Tubes are especially de- 

signed for efficient operation at ultra- 

high frequencies. Whether you need » \ Sat 

amplifiers, or ew or pulsed oscillators, \ Bulletin gives 

for operation at frequencies of a \\ oss . 
250 or 3300 me, you'll find the types you characteristics, ratings 


need in Sylvania’s line of Rocket Tubes. and applications. Mail 
The stretched, parallel-wire grid \ 
construction of these Sylvania tubes * coupon for your copy. 
eliminates buckling — results in stable, 
uniform operation. Unique cathode design 
minimizes mechanical and electrical 
discontinuities in cathode structure. 
Dise-seal construction gives low inductance. 
Design permits continuous tuning over 
wide frequency ranges. 


IVANIA 
LCTRIC 


ELECTROWIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; PHOTOLAMPS; 
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGH TUBING; LIGHT BULBS 


SESS eeseseesess | 


Sylvania Electric Products Inc. 
Electronics Division, Dept. E-2906 

500 Fifth Avenue, New York 18, N. Y. 
Gentlemen: 

Please send me your bulletin, “Sylvania Rocket 
Tubes.” I am also interested in receiving literature 
on your other products in the fields of: 

(1) Communications, Television and Industrial 
Electronics 
(0 Radioactivity (© Radar and Microwaves 


COMONE 5 occ cre teeadex 


en Baeaeee © © 8 es Se he Ue 


Position 
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TWO NEW 
CTC TERMINALS 
PROMISE IMPROVED WIRING 


New Combination Terminal 
In 3 Sizes Has Variety of Uses 


if. 


With a screw on top and a terminal lug 
on the bottom, this combination simplifies 
top and bottom wiring. Remove the screw 
and you can mount components directly to 
the screw end. Or, you can adapt this ter- 
minal to provide removable link connec- 
tions at the screw end. Terminal is plated 
with bright alloy for corrosion resistance 
and ease of soldering. Mounting shank is 
heavily knurled for secure mounting into 
terminal boards. 


Ceramic Stand-Off 


The body of this stand-off is made of 
JAN-1-10-grade L-5 ceramic, silicone im- 
pregnated. This gives you a component 
with highly improved resistance to mois- 
ture and fungi, as well as higher dielectric 
properties. X Type has a 6-32 thread 
screw stud; Y Type has a rivet stud. 

These and other Guaranteed Components 
are described at length in the new CTC 
#300 Catalog. Write for it today. 


a ene 


Turret Split 


Terminal 
Board 


Custom oc Hlandard 
The Guaranteed 
Compe nents 


CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 
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TUBES AT WORK (continued from p 118) 
mary with respect to its secondary. 
An induction generator may be used 
as a speed measuring element; its 
output being proportional in ampli- 
tude to the speed of rotation of an 
aluminum or copper cup between an 
excited primary and the secondary 
winding. 

A thermistor may be used as a 
temperature-measuring element; 
and a toroidal coil, which has a 
voltage output proportional to the 
current flowing through a wire 
which passes through the coil, may 
be used as a motor load-measuring 
element. Two typical complete con- 
trol systems are described in the 
paragraphs below. 

In pulverization, material is usu- 
ally fed to the pulverizer by means 
of a motor-driven feed screw or vi- 
brator. For it is 
desirable to maintain maximum 
production without overloading the 
pulverizer, 


obvious reasons, 


Pulverizer Control 


For this application, a toroidal 
coil is placed around one of the con- 
ductors to the pulverizer motor. The 
output of this coil is a voltage pro- 
portional to the pulverizer load. Re- 
ferring to the circuit diagram, this 
coil is connected to the input termi- 
nals and, with the pulverizer motor 
drawing normal current, the sensi- 
tivity control is adjusted so that no 
voltage appears the trans- 
former secondary. As the load in- 
overload, RE, operates 
initiating time delay 1. At the end 
of this delay, RE, operates. This 
latter relay is used to shut down the 
feed screw removing the feed to the 
pulverizer. (Time delay 1 prevents 
shut down from momentary, self- 
clearing overloads.) When the load 


across 


creases to 


FIG. 3—Some measuring elements suitable 

for use with Flexi-Trol. They are toroidal 

coil, selsyn, induction generator and ther- 
mistor. Penny indicates relative sizes 


on the pulverizer drops to a prear- 
ranged value, RE, operates, starting 
the feed. If, on the other hand the 
pulverizer remains overloaded even 
after the feed is shut down, RE, and 
RE, remain operated and time’ de- 
lay 2 is initiated. At the end of time 
delay 2, RE,, which is connected to 
the pulverizer stop button, operates. 
This results in the complete shut 
down of the equipment. 

If a variable-speed drive is con- 
nected to the feed screw, RE, and 
RE, may be connected to provide a 
floating control, using a torque mo- 
tor to control the variable speed 
drive, 


Pressure Control 


where considerable 
lag is involved, it is possible to use 
the time delays to provide a small 
correction followed by a delay cor- 
responding to the system lag. After 
this delay, a further correction is 
provided, if the system has not re- 
turned to the control point, followed 
by another delay. 
until the 
control. 

This is illustrated by pressure 
regulation. In this process the pres- 
sure is adjustable by regulating the 
flow. This flow is controlled by a 
motor-operated valve. 

The pressure is measured by an 


In processes 


This is continued 
system has returned to 





A-C LINE TO INPUT / 


| VOLTAGE TERMINALS | 
RE ' 
OR T 





' 
— 

= 
TO START 
T. DELAY | 


‘ RE 
TO START 
T. OELAY 2 


f MOTOR 


CONNECTED 
TO VALVE 








£ TO STaRT 
T. DELAY 











FIG. 4—Connections used for inching pres- 
sure control 


autosyn connected to a pressure 
gage. The output of the autosyn is 
fed to the unit and the balance ad- 
justment is rotated to give zero sec- 
ondary voltage with the pressure at 
the control point. If the pressure 
increases, RE, opérates. Referring 
to Fig. 4, which shows the valve 
motor and the relays, it will be 
noted that with the closure of RE,, 
the valve motor is energized. The 
motor continues to run until the end 
of time delay 1 when RE, operates 
disconnecting power from the mo- 
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TUBES AT WORK (continued) 
tor. With operation of RE,, time 
delay 2 is also initiated. At the end 
of time delay 2, RE, operates. This 
relay is connected to short circuit 
the input terminals. As RE, oper- 
ates, the input is shorted which re- 
sults in RE, dropping out and con- 
sequently RE, and then RE, After 
RE, has dropped out, if the pres- 
sure has not returned to the control 
point, the above sequence is re- 
peated. This continues until the 
process has returned to the control 
point. For under-pressure, the op- 
eration is the same with RE, in- 
stead of RE, operating. Relay RE 
is connected to operate the valve 
motor in the opposite direction and 
also to initiate time delay 1. 

A review of the operations above 
will show that time delay 1 provides 
an inching control—in this case a 
motor operated valve—and time de- 
lay 2 provides a waiting period to 
see the effect of a correction before 
further vorrections are undertaken 
The time delays can be adjusted and 
range from 0.05 to 200 seconds. 


Televise Dangerous 
Operation 


ORDNANCE ENGINEERS now safely de- 
fuse, debooster, or disassemble haz- 
ardous high-explosive-filled bombs 
or projectiles from behind a protec- 
tive barricade while keeping the 
operation under constant visual 
surveillance by means of a tele- 
vision viewing screen. 

Personnel of the office of the 
Chief of Ordnance has always been 
confronted with the problem of 
how to protect individuals conduct- 
ing highly technical and dangerous 
jobs of defusing, deboostering or 
disassembling explosive-filled am- 
munition items. All such disassem- 
blies must be conducted with per- 
sonnel behind a barricade and using 
tools which are manipulated from 
the safe side. 

Early experiments involved the 
use of mirrors so arranged that 
engineers behind a barricade could 
observe the manipulation of the 
tools. These proved unsatisfactory 
because clear definition could not 
be maintained when personnel were 
removed to what was considered a 
safe distance from a potential ex- 
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+» WHEN C.T.C.’s CUSTOM 
ENGINEERING SERVICE 
HANDLES YOUR PROBLEMS 


A snap-on covered multi-contact terminal board assembly constructed of 
approved materials to meet a client's special requirements 


When one of our customers ap- 
proached us with a terminal board 
problem a short time ago, the re- 
quirements were such that no 
standard board could be found to 
do the job. 

And that’s where C.T.C.’s Cus- 
tom Engineering Service went to 
work. The result: the board you 
see above. 

This is just one of many ex- 
amples in which C.T.C. Custom 
Engineering has produced results 
for electronic and radio manufac- 
turers. We are equipped to pro- 
duce assembled terminal boards of 
almost any description using any 
approved material . . . terminal 
lugs designed and produced to 
your special requirements in any 
needed quantity . coils and 
chokes of whatever capacities and 
characteristics you may need. 


Combination lug. 
Screw on top... 
solder terminal be- 
low. Designed asa 
rugged swaged 
terminal for top & 
bottom wiring op- 
plications. 


C.T.C. is prepared to meet any special re- 
quirements you may have for terminal lugs. 


Our engineers will gladly design lugs to fill 
your needs ond produce them in quantity. 


h ; Hi Q oscillator 
coil — ma to 
close tolerances 
mounts directly on 
bond switch. 


ct.G hes 

helped many 

manufacturers 
in designing special coils and chokes to meet 
individual conditions. Can we be of service to 
you? We'll see your problem through from 
design board to production. 


Custom oc Hlandard 
The Guaranteed 
Components 


| 
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Double-End oe Coil 
Lugs 


CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 





INDUSTRIAL RESEARCH 


and DEVELOPMENT 


Today’s complex and critical circuits frequently 
dictate a need for the design, development and 
production of highly specialized components, sub- 
assemblies or instruments which usually fall out- 
side the realm of standard production. 

Shallcross now makes available a group of de- 
velopment engineers who bring to bear a highly 
technical and practical approach on such problems. 

Electronic, electrical, instrument, mechanical 
and chemical engineers make up this group. They 
in turn are backed by a broad experience in over- 
coming similar problems as well as by a wide 
variety of the necessary tools and equipment. 

Recent assignments by leading manufacturers, 
public utilities and military agencies have re- 
sulted in highly unique and satisfactory products 
readily adapted to production requirements. 

Among these can be found the following 
specialties: 


Rotary Switches 


Potted and Thermally 
Controlled R-C Networks 


Precise Decades and Networks 
for Computer Devices 
Calibrating Instruments for 
Strain Gauge Bridges 
High Resistance Standards 
Critical Coil Assemblies 
Hermetically Sealed Chokes 
Potted Wheatstone Bridge Networks 
Hi-Voltage Measuring Equipment 


The Shallcross Research Department invites you 
to submit your engineering requirement for re- 
view bv this Engineering Service Group. 


SHALLCROSS MFG. CO. 
Engineers « Designers « Manufacturers 
Dept. E-69 COLLINGDALE, PENNA. 


’ TUBES AT WORK (continued) 


Television camera set up to view the 
coupling of a remotely controlled wrench to 
the nose of a bomb for defusing 


plosion of the projectile. 

For the television method of ob- 
servation, selection of the Reming- 
ton Rand Vericon industrial tele- 
vision system was made. Construc- 
tion of seven amm unitioa disassem- 
bly plants, using the Vericon sys- 
tem, has been completed and six 
more are under way. The system 
does not employ signals over the 
air but over a coaxial cable. The 
camera, receiver and power unit 
are all portable and require no 
expert or highly trained technicians 
to handle them. In many respects 
the image produced on the viewers 
is clearer than that of commercial 
television because there is no static 
interference in its transmission. 
The equipment is relatively inex- 
pensive, both in original cost and 
maintenance, when compared to its 
commercial counterpart. 

A single camera can transmit 
identical images to as many as ten 








Safe in a protective shelter, the viewer 
sees this picture of the defusing operation 





on the screen of the c-r tube 
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A new Magnetic Core 


8 


Material with a rectangular 


| | 
hysteresis loop... . | 


rt 


BS 1-20 6-15. 


+—— scale change 5x 





16 x 10> Gausses 8B 


Che saa 


| 2mil Allegheny Deltamax 


Commercially available 
in standard sizes of 
toroidally-wound cores, 
heat treated and cased, 
ready for your use. 


Where can YOU use a Magnetic Material 
with these specialized, dependable characteristics? 


The properties of Deltamax are invaluable for 
many electronic applications, such as new and 
improved types of mechanical rectifiers, magnetic 
amplifiers, saturable reactors, peaking trans- 
formers, etc. This new magnetic material is avail- 
able now as “packaged” units (cased cores ready 
for winding and final assembly ) distributed by the 
Arnold organization. Every step in manufacture 


has been fully developed; designers can rely on 


THE ARNOLD 


complete consistency in each standard size of core. 

Deltamax is the most recent extension of the 
family of special, high-quality electrical materials 
produced by Allegheny Ludlum, steel-makers to 
the electrical industry. it is an orientated 50% 
nickel-iron alloy, characterized by a rectangular 
hysteresis loop with sharply defined knees, com- 
bining high saturation with low coercivity. 

@ Call on us for technical data. 


ENGINEERING (SOMPANY 





AR nor” 





SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
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WHAT 
does industry 
do with these 

fastenings 

49 


D 


Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them, 
Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


v2 


CA Of all the 400,000 varieties of fastenings that literally hold our indus- 


tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. “. 


nuts, and bolts for every use in every 


Most of them are standard — screws, 
industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by HOLTITE. Sometimes a fastening engineered by A, HOLTITE 
for one industry finds an unexpected use in another. Oftena  “  HOLTITE- 
Engineered fastening will replace several parts that a manufacturer is using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. “. Remember Continental is constantly improving 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


\.This chrome plated Phillips screw used on passenger guard 
rails in busses has a special shaped head to dress up appear- 
ance and provide additional shear resistance. 


A special shoulder on this unusual HOLTITE Phillips 
motor bus seat adjusting screw assures snug, rattle-free fit be- 
tween vehicle body and driver’s seat. 


> The Phillips head on this special HOLTITE-Sems bolt 
speeds initial driving. The hex head allows use of a torsion 
wrench for final adjustments and repair in the field. This 
unique design cuts assembly time on truck chassis by several 
minutes. 


D.An example of a HOLTITE “Lock-Tite” screw. The screw 
and lock washer come in one solid piece. With but one part 
to handle, assembly steps up and waste drops to a minimum. 


This Trademark 


HOLTITE 


T. M. REG. U-S. PAT. OFF. 


meons mode by — CONTINENTAL P* 
\fi SCREW COMPANY ~~ 


1904 NEW BEDFORD, MASS., U.S.A. 1949 
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TUBES AT WORK (continued) 


different viewers located at separate 
points. The pulse power generator 
can be located as far away as 100 
feet from the camera. A viewer 
may be extended as much as a mile 
away from the master viewer, and 
the master viewer can be set up as 
far as 1,000 feet from the camera. 


Slow-Speed Record 
Changer 


BASIC operating details of the RCA 
45-rpm record changer are illus- 
trated in the accompanying draw- 
ing. 

When the changer mechanism is 
actuated, the record-supporting 
shelves recede into the body of the 
spindle and, at the same time, the 
separator knives slide into the space 
between the first and second rec- 
ords, thereby keeping the other 
records on the spindle from falling. 
When the record to be played has 
fallen clear of the support shelves, 
these shelves again protrude and 





RECORDS 


KNIFE 
SHELVES HAVE 
RECEDED 
Cpemerres| , r 
. 4 RECORD DROP- 
i PING TO TURN- 
TABLE 








TURNTABLE a 
t 

















Eccentric-operated knife and shelf com- 
bination forms simple but speedy record- 
changer action on the 45-rpm unit 


the knife separators are retracted 
into the spindle, allowing the re- 
maining records to slip down onto 
the supporting shelves and making 
the unit ready for another chang- 
ing operation. 

Knife and shelf movement is 
caused by a pair of eccentrics 
mounted on a common shaft which 
runs axially through the changer 
spindle. This shaft is rotated at 
turntable speed by a small projec- 
tion which mechanically couples the 
shaft to the turntable for one turn 
during the changing operation. 

The spacing between records at 
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INSTANTANEOUS ELECTRONIC 
VOLTAGE REGULATORS... 


OUTPUT 


THAT COUNTS = 


Attention to detail, from initial development to final inspection, is the “plus value” built into every STABILINE 
Type IE (Instantaneous Electronic) Automatic Voltage Regulator. It’s your guarantee of superior performance and 
rugged construction. Compare these STABILINES with other voltage regulators. Your inspection will prove to you 
that every component of the STABILINE has been carefully selected and competently processed — from the iron 
core components to the black wrinkle-finished cabinet. A rigid performance test will prove that only the latest 
developments in circuit design — plus up-to-the-minute electronic theory and practice — have been incorporated. 
After a comparison we think you'll agree . . . attention to detail counts. 


STABILINE VOLTAGE REGULATOR TYPE IE 


RATINGS 
Input Output Frequency Load Range Load Power 
Voltage Voltage in in Factor 
Type Range Range Cycles Amperes Range 
1E51002 95-135 110-120 60 + 10% 0-2.1 
1E51005 95-135 110-120 60 + 10% 0-4.3 
1E5101 95-135 110-120 10% 0-8.5 
1E5105 95-135 110-120 + 10% 0-43.5 
1E5202 195-255 220-240 10% 0-11.0 
1EL51005 95-135 110-120 r 10% 0-4.3, 
1EL52005 195-255 220-240 + 10% 0-2.1 
1EL5101 95-135 110-120 50 + 10% 0-8.5 
1EL5201 195-255 220-240 50 + 10% 0-4.3 


THE NEW 250VA STABILINE TYPE IE 
The new STABILINE Type IE- 
51002 is portable! It’s easy to carry 


++4+4++4+++++ 


UUUUuUaUaaa 
Cow vwvww vs 


REAR VIEW 


TYPE 1£51005 


Compact, well-organized construction around the shop or laboratory. It 


— plus skillful manufacturing pro- possesses all the superior inherent 
cedure — gives long, maintenance- characteristics found in all 
free service. Superior workmanship STABILINE IE’s — self-contained 
means superior performance. in a portable 1142” x 1142” x 


1014” case. 


Remember — when you have a requirement involving automatic voltage regulation — you're assured of the follow- 
ing characteristics only in a STABILINE Type IE and found in every standard STABILINE Type IE — “built-in” 
by SUPERIOR ELECTRIC: Completely electronic operation; waveform distortion never exceeds 3%; stabilization 
of + 0.1 of 1% of preset value; regulation of + 0.15 of 1% for any load current change from zero to full load, 


or any load power factor change from 0.5 lagging to 0.9 leading. 


wart rooay cor TT OS) AG ae, AS 


4069 MEADOW STREET Bristol, connecticur mmX (B 
BRISTOL, CONNECTICUT x 
POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 
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Designed for 
PULSE AMPLITUDE 


yorts FULL SCALE 
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MODEL 305 


The outstanding characteristic of the Model 305 Electronic 
Voltmeter is its ability to provide absolute indication of 
transient or pulse voltages of short duration. Reliable in- 
dication of pulses a few microseconds wide repeated only 
10 times per second is readily obtained with this instrument. 
The Voltmeter is pre-calibrated, compact, easy to operate 
and observe. Positive and negative peaks are registered 
over the range of .001 volt to 1000 volts, peak to peak. 
Decade ranges and a logarithmic scale output meter are 
characteristic features, along with a separately available 
high gain, wide-band amplifier. 


Send for Bulletin No. 12 


BALLANTINE LABORATORIES, INC. 


BOONTON, NEW JERSEY, U.S.A. 
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Dimensions and contours of the seven-inch 
record 


the spindle periphery is created by 
a thick portion of the record which 
also spaces the records at the 
grooved portion, thereby preserv- 
ing the grooved surfaces. 

Complete data and dimensions of 
the seven-inch record are shown in 
the second drawing. 


TV Matching Transformer 


A SIMPLE solution to the 72-to-300 
ohm matching problem, found so 
often in the television field, has 
been developed by The Workshop 
Associates, Inc., and is shown in the 
accompanying drawing. It is de- 
signed for use in the range of 50 to 
225 mc, with vswr of 1.8 at 50 me, 
1.1 at 100 me, and 1.3 at 225 mc. 
Voltage step-up is approximately 2 
to 1. 

The device consists of an r-f 
transformer with a specially de- 
signed Polyiron core. One end of the 
small aluminum container has a 
standard receptacle for RG-59/U 
72-ohm coaxial cable, solderless con- 
nectors, and projecting out of the 
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Erie “GP” Ceramicons* 





9 UANTITY production of “GP” Ceramic Condensers is 
achieved by limiting them to definite capacity values 
—with a consequent saving in cost without affecting 
quality. For by-passing and coupling applications 
which are not frequency determining, “GP” Cerami- 
cons are unexcelled in performance. 


General Purpose Ceramicons are sturdy, compact. 

They are easy to install in small spaces and their use 

a Coramicon ere increases production on the assembly line. This feature 
Brie Resistor Corpesution. is proving especially valuable in assembling TV sets. 
Erie “GP” Ceramicons are made in insulated and 


non-insulated styles in popular capacity values up to 
10,000 MMF. Write for detailed information and samples. 
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WARD LEONARD 


RESISTORS 


Resist Violent 


Temperature Changes 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won’t affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components’, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 31 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard... wire drawn to Leonard's 
specifications. 


WARD LEONARD 
ELECTRIC COMPANY : 
PReeulk-E rginceed Cortiols 


RESISTORS « RHEOSTATS « RELAYS + CONTROL DEVICES 


Pe 
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Matching transformer for television receiver 
antennas 


side of the can is a 6-in. length of 
300-ohm twin lead. 

Thus receivers with 300-ohm in- 
puts may be used with low-imped- 
ance antennas and _ transmission 
lines; and conversely, 72-ohm-input 
receivers may be used with balanced 
300-ohm antenna equipment. 

The physical shape of the device 
and the equivalent schematic are 
shown in the accompanying draw- 
ing. 


High-Impedance Filament 
Transformers 


HIGH-IMPEDANCE filament trans- 
formers are designed and manu- 
factured to have much greater leak- 
age inductance (or reactance) than 
the usual filament transformer. 
This type of transformer has one 
very useful property, it will limit 
the amount of current that may be 
drawn, particularly under short-cir- 
cuit conditions. 

Many transmitting tubes have 
filaments whose cold resistance is 
so low that short-circuit conditions 
are approached. Application of nor- 
mal voltage to the cold filament 
would cause excessive current to 
flow which could damage or at least 
shorten tube life. The manufactur- 
ers of these tubes publish maximum 
values of current which should not 
be exceeded under any condition of 
operation. 





High-impedance filament trans- 
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By limiting the band of frequencies to be passed and amplified, 
the No. 204-2 Filter allows maintaining a high degree of balance 
with a relatively simple network. It thus permits maximum re- 
peater gain on circuits upon which a carrier system is superim- 
posed and on heavily-loaded cable lines. The No. 204-2 Filter 
also produces a quiet circuit. Its use greatly attenuates any noise 
voltages outside of the pass-band, eliminates carrier leak and 
cross-talk and 60-cy. hum induced by adjacent power lines. 


Stable balance is easily obtained with maximum ease in the 
Kellogg Repeater with continuously variable potentiometers and 
a series of small capacity steps. An ordinary screwdriver quickly 
makes all adjustments, with no need for strapping. Gain adjust- 
ments are accurately calibrated in 1-db steps so gain is always 
known without necessity for measurement. 


SEND FOR OUR REPEATER BOOKLET TODAY! 


PELLOGG =" ~~ 
Estoblished 1897 REPEATER —_— 





©6050 SOUTH CICERO AVENUE + CHICAGO 
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“Unit” construction facilitates adaptation 
to various circuit reqiurements, while a 
variety of line units may be obtained for 
different circuit or signalling functions. 
Kellogg Repeaters are available for opera- 
tion from 24V or 48V battery or from a 
105-125V 60-cy. AC power source. 


his Ric; Gna eigiond eis Ma 


Kellogg Switchboard and Supply Company 
6650 So. Cicero Avenve 
Chicago 38, Illinois 


Please send Repeater Booklet to: 


NAME____ 





ADDRESS 





ae —_—STATE 





since aia 
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Wilco Tun 
Contacts and hes nol 


TO MEET YOUR MOST EXACTING REQUIREMENTS . . . 


WILCO 
Tungsten Contacts 


are made of 99.95% 
pure tungsten, thus assur- 
ing the highest melting 
point of any contact 
material ...«a hard, 
bright, oxidation-resisting 
finish, high density, maxi- 


mum life, low vapor pres- 
sure at elevated temperatures, high strength and 
arc-resisting properties. 


WILCO Tungsten «5° XQ ClO 
Contact Assemblies 


| 
i 
©) 4 
Wilco tungsten contact , 
assemblies are assembled ‘ 
to springs, blades, brack- BAN 
ets, arms and screws : 


(brazed, riveted, welded, 
spun) . . . conforming in 


vidual requirements... assuring the superfine quality 
found in all other WILCO contact materials. 


size, shape and material 


to manufacturers’ indivi- 


SINTERED MATERIALS witco produces Sintered Metal Contacts and 
Contact Assemblies including Silver Molybdenum, Silver Tungsten, Silver 
Cadmium Oxide, Silver Tungsten Carbide and Copper Tungsten. 








CONSULT OUR ENGINEERING DEPARTMENT ... A representative of the 
WILCO Engineering Department will gladly help develop the pro- 
per application of WILCO materials to your products. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: All tem- 
perature ranges, deflection rates and electrical resistivities. ELEC- 
TRICAL CONTACTS: Silver, Platinum, Tungsten, Alloys, Sintered 
Powder Metal. SILVER CLAD STEEL: For industrial use. NI-SPAN 
C* Constant Modulus alloy: JACKETED WIRE: Silver on Steel, 
Copper, Invar and many other combinations. SPECIAL ALLOYS: 
Including high conductivity, high strength Copper Alloys. ROLLED 
GOLD PLATE AND GOLD FILLED WIRE. 








THE H. A. WILSON COMPAN 
105 CHESTNUT STREET, NEWARK 5, NEW EY 
Bronch Offices: Chicago, Detroit Angele r 


wile 


SPECIALISTS FOR 35 YEARS IN THE MANUFACTURE OF THERMOMETAL + ELECTRICAL 
CONTACTS - PRECIOUS METAL BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 


TUBES AT WORK (continued) 
formers are designed to limit the 
maximum current which may be 
drawn by the tube to values within 
the recommended limits. As the 
filament gradually comes up to 
temperature, its resistance  in- 
creases until proper operating 
values are reached. The high-im- 
pedance filament transformer, dur- 
ing this warm-up period, allows the 
applied voltage to increase, with a 
decrease in current, until the cor- 
rect operating values are obtained. 

High-impedance filament trans- 
formers are generally designed 
with the primary and secondary 
coils spaced from each other and 
with iron shunts across the window 
between the coils. The spacing be- 
tween coils, plus the shunts, account 
for the characteristics of these 
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140 «120 fe) 
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High-impedance filament transformer cur- 

rent-voltage characteristics for two com- 

mon ratios of short-circuit current to nor- 
mal load current 


transformers. Such transformers 
are made by American Transformer 
Co. of Newark, N. J. 

Briefly, under short-circuit con- 
ditions the flux travels through that 
part of the core which surrounds 
the primary and through the 
shunts, with only a small amount 
of flux linking the secondary turns. 
The small amount of flux that does 
link with the secondary is sufficient 
to cause the stated value of short- 
circuit current to flow. This cur- 
rent raises the temperature and the 
resistance of the filament. Due to 
the inherent characteristics of this 
type of transformer, as the load 
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SPECIFICATION 


Type T2 
Overall Diameter 12.5/16” 
Overall Depth Ps 6%" 
Fundamental Resonance oc ede CRS 
Voice Coil Impedance 15 ohms at 400 cps 
Maximum Power Capacity. .12 watts Peak A.C 
Total Flux 145000 Lines 
Net weight ‘ 12 Ibs. 4 ozs 


- because it's 
PRECISION-BUILT 
A speaker of unique versatility. Designed and built with 
Goodman’s tradition of excellence. Its performance and 


ideal frequency response have placed this unit in the fore- 
front of medium heavy-duty loudspeakers. 


OF 
gh —"& 
\ On 


MLARTS 


GOODMANS INDUSTRIES LTD., Lancelot Road., WEMBLEY, Middlesex, England. 
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TUBES AT WORK (continued) 


Reeves leads the field 


impedance increases, more flux 
links with the secondary, thus rais- 
ing the output voltage. The output 
voltage continues to rise and the 
current reduces because of in- 
creased load impedance, until 
proper operating values = are 
reached. The accompanying curves 
show the output characteristics for 
the two most common ratios of 
short-circuit current to normal load 
current, that is, 1.5 to 1 and 2 to 1. 
In general, the physical size of 
high-impedance filament  trans- 
formers increases as the ratio of 
Reeves Servo Control Motors short-circuit current to normal load 
current decreases. 

Operating Directly off the output tubes of a é 

servo amplifier, these specially designed 60 and 


400 cycle control motors completely eliminate ee Bien cal 
use of bulky output transformers . . . eliminate Notes for Remote Viewers 


transformer losses . . . permit use of smaller REPORTS from readers indicate that 

2 omplifier tubes . . . save weight, space, cost... have teal ae : talwated saa 

high corner frequency .. . high torque to inertia ratio. a number of remote television view- 

A.C. tachometers available in combination ers have been built of the types 

400 cy with motors or separately. described in ELECTRONICS for De- 


cember, 1948. Most popular are the 


J 


" j 


Reeves 60 Cycle Electrical Resolvers 


These newly developed units provide the most 
accurate and convenient means for solving 
trigonometric functions. The size 1 resolver, here 
illustrated, has over twice the accuracy of other 
available units — and is only 1/3 the size and weight 
of present types! Each resolver is matched 

with its own small compensating booster amplifier 
for peak performance. 





VIDEO AMP 
6AG7 





netinnal 
iVLiIViidai 


Potentiometers 


Potentiometer shaft rotation is transformed into a 
voltage corresponding to a rectangular or polar 
function. Any reasonable function may be easily <i. 1—When a viewer is connected to a 
installed with special function generating equipment very shert cable a resistor or inductor may 
in our plant. Function may be changed at any time be needed at the input to the video ampli- 
by returning the potentiometer to Reeves with fier to prevent oscillation 
information on the new curve desired. Accuracy is 
within 0.05% at a 60° slope, and even finer ‘ ' . 
teat aie: electrostatic types illustrated in 
Fig. 1 and 3 of that article. Further 
notes for the guidance of those who 
contemplate construction of the 
inits for their own use are in order. 


The slave viewer contains the 

vertical and horizontal deflection 

amplifiers, and these are driven by 

the respective oscillators at the re- 

Y ceiver. Thus, if the receiver is 
turned off, the vertical and horizon- 

tal oscillators cease operating, and 


INSTRUMENT CORPORA rion f the slave amplifiers have no deflec- 
tion-signal input. The electron 
215 EAST 9lst STREET > NEW YORK 28 > NEW YORK | beam then comes to rest at one 
For complete information write for catalog RICO-1A, point on the screen of the c-r tube 
“STANDARD INSTRUMENTATION PARTS AND SERVO- | and, if this condition should exist 
MECHANISM COMPONENTS”. for a few minutes, a brown spot 

would probably develop on the 











REEVES specializes in the development and manufacture of 
complete Electronic and Mechanical Control Systems, including 
Computing devices and Radar systems. 
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TRANSFORMERS AT WORK—KENYON 


Airport Radio Beacon 
ERCO RADIO LABORATOR- 
IES, INC., Garden City, New 
York. The ERCO Type 170-T 





Transmitter is a versatile unit 
that serves as an airport radio 
beacon and can also be voice 
modulated. Indicative of the 
high quality of design are the 
15 special KENYON Trans- 
formers used exclusively. Low 
hum modulation levels are as- 
sured by KENYON’S expert 
design of the telescopic, multi- 
shielded audio transformer, 
used in all low level stages. 
Ripple and regulation is al- 
ways within specified limits on 
the power transformers and 
chokes. For more than 20 
years KENYON Transform- 
ers have been specified by 
engineers for industrial, com- 
munication and electronic ap- 
plication. The KENYON or- 
ganization is fully equipped to 
turn out “specials” to speci- 
fication and size needs of indi- 
vidual jobs, at costs approach- 
ing catalog items. ERCO, too, 
specifies KENYON—for high 
quality, economy transform- 
ers. 


Advertisement 
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Here’s the ©” in Transformers 


\S 
i's KENYON Quality 
Sa 


7 





one of the oldest names in transformers, offers 


Ke nvo n you high quality specification transformers cus- 


tom-built to your requirements — practically at catalog prices! For over 
20 years the KENYON “‘K” has been a sign of skillful engineering, 
progressive design and sound construction. 


KENYON Seeecale” Are Designed For: 


JAN APPLICATIONS 
BROADCAST AUDIO AMPLIFIERS 

INDUSTRIAL MACHINERY EXPERIMENTAL LABORATORIES 
RADAR ATOMIC ENERGY EQUIPMENT 


Among many others 


AUTOMATIC CONTROLS 


Consult our engineering staff on any of your 
““special’’ problems at no obligation to you. 
Call or write now for our representative. 


“T’s’’— famous line of high 
Ke nvo n quality, uniform transformers 
are ready for immediate delivery from stock. Our 
standard line can save you much time and expense. 
For a complete story about specific ratings on all 
transformers, send for your copy of the latest 
KENYON Catalog edition now! 


KENYON TRANSFORMER CO., Inc. 


840 BARRY STREET NEW YORK 59, N. Y. 


KENYON Transformer Co., Inc. 
SEND 840 Barry Street, New York 59, N. Y. 
FOR Send me the latest edition of your new catalog without obligation. 


LATEST Nome Address 
CATALOG Position City 
NOW! Company State 


We need “special” transformers — 
Please have your representative call 








Here is a new lightweight arm for playing 
33!3, 45 and 78 RPM records. Cartridge 
rotates 180° to present the proper needle for 
standard or long-playing records, and locks 
in position. Tracking pressure is 7 grams 
in either position. 

The illustration shows method of turning 
cartridge. 


The Model TIC7 is a high-voltage, low- 
cost tone arm developed especially for sin- 
gle-play record players. It is streamlined 
in design and attractively finished. The 
rigid steel construction eliminates torque 
and resonance problems. 


This new tone arm of stz ae od aluminum, 
with an over-all length of 519", is ideally 
suited for use on player units designed for 
playing the new 7” records, either. 3314 or 
45 RPM. It incorporates the model A-1 
miniature cartridge exerting a tracking 
pressure of only 7 grams without use of 
spring counterbalance 


TONE ARMS 


Sis Meet the es of 
33%, 45 and 78 RPM Records 


SPECIFICATIONS 


ae a ag = 33%, 45 
and 78 RPM record 
players 

NEEDLE: Replaceable os- 
mium-tipped. Single set- 
screw releases both needles 

TRACKING PRESSURE: 7 
grams on both needles 

ARM CONSTRUCTION: 
Aluminum die-cast. Spring 
counterbalance. for 7 
grams pressure 

CARTRIDGE CONSTRUC- 
TION: Stamped aluminum 
half shells with front bracket 
extending through front of 
pick-up arm to permit ro- 
tating the cartridge 

TERMINALS: Pin type, 
grounded or ungrounded 

OUTPUT: 1 volt, 1000 cps 


SPECIFICATIONS 


APPLICATION: 78 RPM 
record players 

TRACKING PRESSURE: 1% 
OZ. Minimum 

OUTPUT: 3 volts, 1000 cps 

ARM CONSTRUCTION: 
Stamped steel housing. Tin- 
nerman fastening 

COLOR: Antique copper 
tone 

NEEDLE: Any standard type 

LEAD WIRES: Plastic-cov- 
ered—20 in. 


SPECIFICATIONS 
Bag Aor pie 7” record- 
ings (33 or 45 RPM) 
ARM CONSTRUCTION: 

Stamped aluminum 
COLOR: Optional 
CARTRIDGE CONSTRUC- 

TION: Bakelite half shells 
TERMINALS: Pin type 
NEEDLES: Replaceable, os- 

mium- or sapphire-tipped. 
LEADS: Optional 
TRACKING PRESSURE: 7 
grams 
OUTPUT: 1 volt, 1000 cps. 
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RACINE Lit 


Established 1909 
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Export Dept. 13 E. 40th Street, New York (146), N. Y. Cable Address “ARLAB" New York City 


“Where Quality is a Responsibility and Fair 
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Dealing an Obligation” 


TUBES AT WORK (continued) 
screen. To prevent this the slave 
viewers should be turned off before 
the master unit, or better yet, the 
power switch on the master viewer 
or receiver should open the power 
line to the slave units. 

Some difficulty has been experi- 
enced by the author when a very 
short video cable has been used to 
connect an independent electrostatic 
viewer. Use of one of these as a 
test picture unit on a bench along- 
side of some experimental front-end 


























FIG. 2—Corrected circuits of the deflection 
amplifiers and brightness control 


and i-f strips required only a five- 
foot length of cable. For the first 
five minutes of heating time oscilla- 
tion was encountered in the video 
amplifier in the viewer. 

Quite by accident it was dis- 
covered that the oscillation seri- 
ously interfered with a nearby re- 
ceiver tuned to channel 7. 

Search with a grid-dip oscillator 
disclosed that the plate leads of the 
video amplifier resonated around 
175 me and formed a high-Q circuit. 
Overcrowding of the deflection cir- 
cuits around the video amplifier 
made it impractical to reroute leads 
quickly, so another solution was 
found. 

Complete stability was achieved 
by insertion of a choke or a resistor 
between the coaxial input plug and 
the input coupling capacitor, as 
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[F you manufacture 
Electronic Equipment... 


you'll want this NEW bulletin 
on glass bushings 


General Electric is now offering to other manufacturers the cast glass 
bushings it has used so successfully on many types of electrical equip- 
ment. 

These bushings are cast of a stable, low-expansion glass. Metal 
hardware is a special nickel-alloy steel, fused to the glass in casting. 
Bushings can be attached directly to the apparatus without gaskets— 
by soldering, welding or brazing. 

The resulting joint between bushing and equipment is permanent, 
vacuum-tight, and of high mechanical strength. It is especially de- 
sirable for equipment subject to vibration, shock, attack by fungus 
growth or severe changes in temperature. It eliminates moisture prob- 
lems and often permits more compact, light-weight design of equip- 
ment. 

Our new bulletin, GEA-5093, contains a complete listing of standard 
designs now available—giving withstand voltages, current ratings and 
physical dimensions. A copy of this bulletin is yours for the asking. 
Just write Apparatus Department, General Electric Company, 
Schenectady 5, New York. 


Beazto 
JOUNT 
GtAass 10 
meTAL ey 
cover 
SOLDERED JOINT 
<on be braved oF 


J ’ 
wring en odopter 


Glass bushings are currently avail- 
able to meet dry, 60-cycle, flashover 
values of from 10 to 50 kv, and in 
current ratings of 25 and 50 amperes 
(large sizes up to 800 amperes). 
They may be single or multi-con- 
ductor and can be provided with a 
top flange to permit mounting tube 
sockets directly on the bushings. 
Diameters range from 1% to 3% 
inches and weight from 22 oz. to 
4 lb. 


GENERAL @@ ELECTRIC 


ELECTRONICS — June, 1949 








TUBES AT WORK (continued) 
shown in Fig. 1. A resistance value 
from 3,000 to 20,000 ohms was 
satisfactory, but the inductor had 
the added advantage of noticeably 
increasing high-frequency response. 

Attention must be called to draft- 
ing errors *~ the circuit of Fig. 3 
in the origina: article. The plate 
circuits of the deflection amplifiers 
should be connected as shown in 
Fig. 2 on the preceding page. The 
brightness control in the cathode- 
ray tube circuit should connect to 
the B+ line and its arm should be 
bypassed as in the diagram. 

The electromagnetic viewer (Fig. 
5 of the original article) contained 
a 6SK7 for sync separation. With 
some tubes of this type sync jitter 
will be apparent when printed 
matter is received on the picture 
tube. Although selection of tubes 
may overcome the condition, sub- 
stitution of a 6AC7 for this stage 
is an easy solution. The supply end 
of the 6,000-ohm plate resistor 
should be bypassed to ground 
through a 0.25-uf capacitor. If an 
additional tube can be tolerated, the 
double-triode and diode clipper cir- 
cuit used in a number of conven- 
tional receivers can also be substi- 
tuted for the pentode separator. 
Simplied versions of afe sync that 
have appeared recently are also 
adaptable. 


Antennas Over Minneapolis 


OVERLOOKING MINNEAPOLIS, this 
combination of antennas provide 
seven different services without 


The 263-B portable beta and gamma survey meter utilizes 
the results of field recommendations to produce a more 
stable—compact—sturdy—sensitive counter. 


@ It uses the new 1B85 counter tube for greater uniformity. 

@ A new watertight probe has been added with 360° angle 
sensitivity. 

@ It uses the new 5828 vacuum tube for greater reliability. 


@ It has provisions for independent calibration of the three 
sensitive ranges. 


@ Calibration ranges 20.0—2.0—0.2 milliroentgens with 
gamma radiation from radium. 


@A pulse shaping diode provides linear calibration. 
® A lowered center of gravity by 1} inches improves handling 
stability. 
The 263-B is an instrument designed to meet the exacting 
demands of today. 


5806 HOUGH AVENUE | | ° 
CLEVELAND 3, OHIO | Seven different services are broadcast from 


this tower. See text for explanation of 
letters 
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TYPE 263-8 
HIGH-VOLTAGE POWER SUPPLY 


a The Type 263-B High-Voltage Power 
Supply is designed to complement the 
Type 250-H Cathode-ray Oscillograph, a 
slightly modified version of the Type 
250.This combination operates the Type 
SRP-A Cathode-ray Tube in the Type 
250-H instrument at accelerating poten- 
tials as high as 13,700 volts, permitting 
the photographic recording of writing 
rates as high as 40 inches per micro- 
second. The light output of the Type 
250-H with the Type 263-B is 12 times 
greater than that of the Type 250 alone 


the possibilities of 
this combination of 


DU MONT 
CATHODE-RAY 
EQUIPMENT 





INSTRUMENT 
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TYPE 250 
CATHODE-RAY OSCILLOGRAPH 


6 Anexcellent general-purpose cathode- 
ray oscillograph designed for observing 
and recording recurrent and transient 
phenomena. Contains both a-c and de 
amplifiers. Linear sweeps, driven and 
recurrent, from 1 cycle to 150 kc with 
automatic beam blanking on driven 
sweep. Deflection factor through a-c am- 
plifier, 0.015 rms volt/in. max.; through 
d-c amplifier, 2 d-c volts/in. Built-in 
calibrator permits quantitative measure- 
ments. The high-current Type SCP-A 
Cathode-ray Tube is operated at 3000 
accelerating volts in this instrument fo 
provide brilliance adequate for neatly 
all laboratory work. 





TYPE 2542 
PROJECTION LENS 


» With the addition of Type 2542 Projection Lens, the Type 
250-H becomes a projection oscillograph capable of pro- 
jecting its trace up to 30 feet for a picture size as large as 
12 feet square. Advantages of such projections for lecture 
or demonstration work are readily apparent. 


» Lastly, the Du Mont Types 271-A and 314-A Oscillograph- 
record Cameras may be readily mounted on the Types 250 
and 250-H for permanent recording. 


ALLEN B 
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TUBES AT WORK (continued) 


cross-interference; and according 
to reports on operation, each one is 
doing the job for which it is in- 
tended. 

The whip mounted at the very top 
next to the beacon light (A) and 
the one mounted at the base of the 
super-tower (E) are used by 
KNGL, the Minneapolis mobile 
broadcasting service which operates 
on 153.53 mc, with 50 watts of f-m. 
The three-bay super turnstile 
transmits the video and aural sig- 
nals of WTCN-TV (B), while im- 
mediately below that is the WTCN 
f-m transmitting antenna (C). The 
long-wire running diagonally from 
the middle of the tower to the top 
of the building (D) is WAFY’s 
broadcast relay transmitting an- 
tenna which operates on 1,606, 2,022 
and 2,102 ke (2,758 for talkback to 
KNGL mobile truck) with 50 watts 
a-m. 

The parabola on the right-hand 
side of the building (G) is WXKK’s 
television relay antenna which oper- 
ates in the frequency range 6,950 
to 6,975 mc—power 0.01 watt. Hid- 
den behind the building (F) is an- 
other television relay parabola 
which operates under the same 
conditions as (G). WTCN-TV, f-m 
and other equipment, is located on 
the 28th floor of the building. 


Tubes At Play 


RIDERS who were unfortunate 
enough to take a toss at the Stow 
Maries (Essex) Point-to-Point 
Meeting (fox hunt simulation) held 
on Easter Monday, got first-aid and 
ambulance service with the utmost 
promptitude and despatch. Ambu- 
lance men, stationed at strategic 
spots around the course, were equip- 
ped with Marconi walkie-talkie sets. 
The St. John’s Headquarters has a 
radio-equipped ambulance and all 
the St. John’s personnel on duty at 
Stow Maries were able to keep in 
constant touch with the ambulance 
and each other. 

When an accident occurred, this 
special radio network enabled help 
to be summoned immediately, thus 
saving precious minutes which may 
prove vital. The ambulance service 
at this meeting was probably the 
quickest on record. 
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Take another look at Permeron® 
...I-T-E’S NEW MAGNETIC CORE MATERIAL 


Get the full significance of the statie and teristics. The dynamic characteristic of each 
dvnamie L000 cycle magnetization chara core is checked by a “‘ Vectormeter, specially 
teristics of this new alloy. Examine the developed for this purpose. This consistency 
dynamic curve particularly as this indi- illows designers to predict amplifier perform- 
cates how the material acts under actual ance accurately and positively 


operating conditions. 


Permeron Cores are available now 


in widths of 20 mm. and 30 mm., in anv speci- 
1. Magnetic saturation is achieved with only fied inside and outside diameters. ¢ 


Note these facis: 


ores are 
the slightest change in magnetizing current delivered heat treated and insulated. They 
2. The extremely low magnetizing current ire always furnished in housings designed to 
makes it possible to build smaller magnetic protect the magnetic material ag | 
amplifiers of extreme reliability. formation 

3. The knees of the saturation curve are Take Another Look at Permeron 
sharp, even at higher frequencies. tinue to look to I-T-E to bring you 
4. The most important fact: all Permeron equipment and better designs 


cores have identical magnetization charae- 


For Additional Information write — I-T-E Rectifier Division or consult your local |-T-E Representative 


TE 
ERMERON 


1-T-E CIRCUIT BREAKER COMPANY 


19th AND HAMILTON STREETS PHILADELPHIA 3 PA 


SWITCHGEAR*UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES + RESISTORS e SPECIAL PRODUCTSeMECHANICAL RECTIFIERS 


ELECTRONICS — June, 1949 151 





"Yn, 
ony 
TYp,e A N Ry 
TYPE XL TYPE Pp 


yp TYpe Ap 
“x 


— 


TYPEM 


=- 


TYp 


a 
&O TYpe Dp 


TYPEGR 
Ty 
PETQ ryPeSR 


LOW-MEDIUM-—-HIGH 
\ 


VOLTAGES -AMPERAGES 


SHELLS of Cannon Electric Connectors 
are variously aluminum alloy, zinc allov, 
and steel to meet the requirements of the 
application. For instance, a Type AN 
is aluminum alloy, Type P plug 
is steel or zinc, Type XL zinc or steel. 


INSERTS are of good dielectric material 
to meet the needs of the application; and 
»» May be of melamine, Durez, Bakelite, 
Alkyd, etc. As new and better insulating 
materials are developed, Cannon 
Electric will have them. 


CONTACTS are generally brass. 
silver-plated, or copper, and 
milled. Gold-plated contacts are 
available for certain Type DP Connectors. 


COUPLING means, too, vary with the 
needs of the application: the famous 
“latch-lock” for microphone applications 

in the “P”, “XL” and “O”; AN, K, XK 
and AP have coupling nuts; 
X, TQ, SR, M and DP rely on friction hold. 


Address Department F-12( 

for further information 

end a copy of 72 page 
Cannon Plugs for the 

Electric Circuits 

of Industry.”’ 
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continued from p. 122 


in oscillators and tuned circuits are 
readily applicable to receiver local 
oscillators, signal generators, and 
any other circuit where high-stabil- 
ity r-f energy is required. 


Characteristics of Deltamax 
By W. 8S. SPRING 
votes : 

Alleghe Ludlum Steel Corporatio 
TO OBTAIN optimum performance 
from a magnetic amplifier, the core 
material should saturate at as low 
a magnetizing force as possible to 
minimize control power. It should 
also saturate at as high an induc- 
tion as possible, to reduce the size 
of the core since its volume will be 
inversely proportional to the flux 
density. The knees of the hystere- 
sis loop should be as sharp as pos- 
sible to develop maximum a-c volt- 
age across the load. Since cores are 
generally used in matched pairs in 
magnetic amplifiers, it is essential 
that their magnetic characteristics 
should be as near identical as pos- 
sible. In short, the core material 
must be consistent. The core losses 
must be kept at a minimum to pre- 
vent power loss and a change of 
output power as affected by the hys- 
teresis loss. 

A new oriented 50-50 nickel-iron 
magnetic core material known as 
Deltamax has been perfected by 
Allegheny Ludlum Steel Corpora- 
tion to meet these stringent re- 
quirements, as evidenced by the 
hysteresis loop in Fig. 1. The ma- 
terial is being made available com- 
mercially by Arnold Engineering 
Company, Chicago, Illinois, in the 
form of toroidally wound cores 
suitable for applications in elec- 
tronics. 


Contact Converter A pplications 


The sharply defined knees, low 
coercive force, and a useful range 
of induction in excess of 26 kilo- 
gauses make Deltamax suitable also 
for choke coils of contact convert- 
ers. 

As a result of the development of 
a contact converter in Germany 
during World War II, a demand 
was created for choke cores having 
the magnetic characteristics de- 
scribed above. Because of the high 
range of induction required it 
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Developed by MACHLETT 


\-566/ 


..gives demonstrably 
superior performance 
in 889RA sockets” 








Government, communications, and industrial users 
of “889RA-type” tubes are now rapidly switching to 
the Machlett-developed 5667*. 

If you are not already familiar with the unique qual- 
ities of this new tube, here is an opportunity to learn 
exactly why and how the ML-5667 (completely inter- 
changeable with the 889RA ) is convincingly supe- 
rior by any standard of comparison. 


GET ALL THE FACTS ABOUT THESE FEATURES: 


Special anode construction and processing. 
Completely new and ruggedized structure. Use of the ML-5666 to replace 889A, 


‘ _ P ‘ carries the added advantage of the 
High R.F. conducting kovar seals. Machlett automatic-seal water jacket. 
Cleaner internal parts and surfaces. 


Machlett high-voltage exhaust. 


poo 5 


New filament design Machlett Laboratories, Inc., Springdale, Conn. 
Please send me “The ML-5667 Story” comparing the 
electrical and mechanical characteristics of the ML-5667 


I 
* Adopted by Military Services, U. S. Government | 
and the 889RA. 


Agencies, and other large users as the standard 
replacement for 889RA, the 5667 is now their pre- 


ferred tube type for 889RA sockets. Name 





Use this coupon to send for 
your copy of “The ML-5667 
Story.” Mail directly to Mach- 
lett or your nearest Graybar 
office. 


Company 





Address 





City 
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AIRBORNE RECEIVING EQUIPMENT 


AN/FRN-8 LOW 
FREQUENCY 
OMNIDIRECTIONAL 
RADIO RANGE SYSTEM 
DESIGNED AND 
DEVELOPED BY RADIO 
RECEPTOR FOR U.S. 
AIR FORCE 


MONITOR UNIT GROUND TRANSMITTER 


Enables aircraft to navigate safely along any radial track to 
a ground station from distances up to 500 miles. The ground 
equipment is completely air transportable, permitting the expe- 
ditious setting up of a complete medium range navigation system 
when required. 


A novel FM-AM system confines the navigational signal to a 
total r-f bandwidth of 60 c.p.s. permitting simultaneous voice 
broadcast on the same carrier. The airborne receiver employs 
push-button selected crystal control and has a navigational i-f 
bandwidth of only 150 c.p.s. 


This entire project, from its original theoretical conception to 
final delivery to the U.S. Air Force, was undertaken by Radio 
Receptor. This includes preliminary research, development of 
the comp nt equipments, production of a complete packaged 
station including transmitter, itors, test equip t, anten- 
nas, and tuning units, production of airborne receivers and 
finally actual installation of the complete working system at a 
U.S. A. F. base. 








Communications Division 


RADIO RECEPTOR COMPANY. IN 


Since 1922 in Radio and Electronics 
WEST 19th STREET . NEW YORK 11, N. Y. 
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Fig. 1—Hystezesis loop of 2-mil Deltamax 
strip 


seemed likely that an _ oriented 
nickel-iron alloy might yield the re- 
quired properties because of its in- 
herently high saturation. An alloy 
known as Permenorm 5000 Z was 
developed in Germany which had 
these properties. Information con- 
cerning the manufacturing process 
was released by the Signal Corps 
Engineering Laboratories in Tech- 
nical Memo M1137 and by the 
Naval Ordnance Laboratory at its 
Magnetic Materials Symposium on 
June 15, 1948. 


Manufacturing Process 


The German methods were most 
exacting in that they required ma- 
terials of extremely high purity 
which were subsequently melted 
under partial vacuum. To further 
reduce the impurities it was neces- 
sary to subject the material to hy- 
drogen purifying anneals during 
the rolling of the material to strip. 
The 0.001 and 0.002-inch tape could 
not be slit to width in its final 
thickness without introducing 
strains which were detrimental to 
the required properties, hence the 
sitting was done at 0.014 inch and 
the narrow tape was then rolled to 
final gage. 

Allegheny Ludlum undertook to 
develop commercial processes for 
producing an alloy similar to Perm- 
enorm 5000 Z. It was early recog- 
nized that there were at least two 
major steps in the German process 
which would prevent the economic 
manufacture of this material. These 
were the vacuum melting and the 
necessity for slitting at an inter- 
mediate thickness. 

By carefully controlled practices, 
materials of high purity were suc- 
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Zoo attendant says, ‘‘No more shocks for me 
now that I have my G-E Textolite feeding pole.” 


@ Naturally you aren’t expected to believe this story about 
the eel. One part of it is true, however . . . General Electric 
Textolite has excellent electrical properties. In addition, it has 
outstanding mechanical, chemical, and thermal characteristics. 

Why not put this valuable combination to work for you. 
It may help you to lick your production problems—to reduce 
your manufacturing costs. 

Versatile G-E Textolite is produced in more than fifty 
grades. Each of these grades has an individual combination of 
properties. None are alike. With this wide selection to choose 
from you are assured of getting a non-metallic material that will 
do your job in the most economical and satisfactory 
Plastics Division, Chemical Department, General 
Company, Pittsfield, Mass. 


way. 
Electric 


TEXTOLITE LAMINATED 


LOW-PRESSURE 


FABRICATED SHEETS, TUBES 
MOLDED PARTS 


PARTS RODS 


GENERAL ¢/ ELECTR 
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MOLDED-LAMINATED 
PARTS 


CD49-J2 


IC} 


For years electric eels 
have delighted in shock- 
ing zoo attendants. Now 
their game is up, thanks 
to the excellent electri- 
cal properties of Gen- a 
eral Electric Textolite. 


rr ted 





t. 


SEND FOR THIS HELPFUL BULLETIN TODAY— 
IT’S FREE 

Write for your copy of “G-E Tex- 

tolite Laminated Plastics.” ! lists 

grades, properties, fabricating in- 

structions, and detailed information 

about Textolite industrial laminates. 


General Electric Company 
Chemical Department (8-6 
One Plastics Ave., 
Pittsfield, Mass. 


Please send me the new G-E Textolite 


laminated plastics bulletin 
Name 

Firm 

Address 


City 








Now PRECISION BALLS 
of Synthetic Sapphire 


Now ... the wear, corrosion, and heat resist- 
ance of synthetic sapphire in balls polished 


to within 20 micro-inches of sphericity. 


HESE unicrystalline spheres resist corrosion or 
} yoni by many acids and alkalis .. . possess a 
higher dielectric strength than glass or mica... have a 
low coefficient of friction and superior hardness. In 
many applications, they need not be lubricated. 
LINDE synthetic sapphire balls are available in Imm, 
ly inch. 1g inch, and 14 inch sizes. Three surface 
finishes are available: super-finished, semi-finished, and 
rough-ground blanks. 
CALL or WRITE any Linbe office for information 
on these balls. or the other forms of LinpE synthetic 


sapphire. 





PROPERTIES 


Composition 
Coefficient of Friction 
(Steel pivot on sapphire ring) 
Hardness (Knoop) 
Modulus of Elasticity in Flexure 
Dielectric Constant 
Modulus of Rigidity 
Thermal Coefficient of Expansion 
up to 50°C (per °C x 10°$) 
Chemical Resistance Unaffected by acids, dilute alkali, 











THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St., New York 17, N.Y. [Eg 

In Canada: THE DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Offices in Other Principal Cities 


The term “Linde” is a trade-mark of The Linde Air Products Company 


THE ELECTRON ART (continued) 


cessfully melted in the electric fur- 
nace. Subsequent improvement in 
annealing methods resulted in high 
retentivity, increased permeability 
and lower coercive force and per- 
mitted slitting in the final thick- 
ness. These characteristics as well 
as the squareness of the knees of 
the hysteresis loop can be further 
improved following the high tem- 
perature anneal by cooling the cores 
in the presence of a magnetic field. 


Core Winding 


An important sequence in the 
production of the toroids is the core 
winding technique itself. Each 
convolution must be separated from 
the next by means of a light coating 
of magnesium oxide to prevent 
sticking in the final anneal, which 
would cause a subsequent impair- 
ment of the magnetic characteris- 
tics. If the core is wound too 
tightly, strains may be introduced 
which cannot be removed by an- 
nealing. This will result in destruc- 
tion of the rectangular hysteresis 
loop characteristics. Because of 
these limitations the lamination or 
stacking factor of these toroids is 
limited to a maximum of about 80 
percent. 

Strains introduced in the han- 
dling of the finished cores can re- 
sult in impairment of the magnetic 
properties. It is recommended that 
the cores be encased in fiber or plas- 
tic before the electrical winding is 
applied. The void between the core 
and case can be filled with oil to 
act as a cushion in applications 
where the shock will be high. 


Emergency Battery Chamber 
By J. B. MULLEN 
Application Engineering Dept 


Burgess Battery Company 
Freeport, Ill 


WATER-ACTIVATED batteries are 
used in some signaling and emer- 
gency equipments. These silver- 
ch'oride-magnesium batteries are 
shipped and stored completely dry; 
for use they are saturated with 
fresh or salt water. For example, 
warning equipment that is powered 
by these batteries will produce its 
alarm automatically when it is 
flooded. The low-voltage batteries 
can be left in the liquid after acti- 
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Why an electrocardiograph tells it 


All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s beat-strength or functioning, the electrocardiograph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN'T HAVE “HEART TROUBLE” 

The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
motor can be trusted to time the chart that tells the truth about heart 
trouble. 

WHAT IS YOUR TIMING PROBLEM? 

If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your planning you call him, the better are your chances of saving time, 
trouble and money. In the meanwhile, 
fill in and mail the coupon below for 
complete data on Telechron Synchro- 
nous Motors. TELECHRON INC., A 
GENERAL ELECTRIC AFFILIATE. 


. ? 
At A OK ES AT OD ON ENS RY NS GE st 


Telechron Inc. 
40 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 


; : boar NAME 
Synchronous Motors. My possible application is: 





Instruments O) Air Cond. & Heat’g Controls COMPANY 





0 Timers (J Communications Equipment 

0 Electric Appliances Other (please fill in) 

(0 Cost Recorders oO ADDRESS, 
() Advertising, display items 











0 
0 Juke Boxes Oo 








CITY. ZONE. STATE. 
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HARDWICK, HINDLE 


Y MAINTAINING even more rigid standards than ever 

before in our manufacturing and inspection we offer 

you exceptional resistors—exceptional in their rugged and 
dependable performance and long life. 

We show here 3 of our standard types—a fixed; an ad- 
justable; and our flat type Blue Ribbon—the first resistor 
made to depart from the conventional tubular form. 

As one of the oldest manufacturers of resistors and rheo- 
stats we offer exclusive advantages in many types; and an 
engineering service that is always at your call. Write us 
today. 


HARDWICK, HINDLE, Inc. 


and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N. J. Established 1886 U.S. A. 
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a ASPIRIN TABLET se 


CHEMICAL MIXTURE 
SECTION 6-8 SECTION A-A 
NOTE: ALL DIMENSIONS IN INCHES 











FIG. 1—Case for operating water-activated 
B-battery in dry atmosphere 


vation, but, because of excessive 
leakage through the water, high- 
voltage batteries should be removed 
after 30 to 90 seconds immersion to 
preserve their life. A simple, re- 
usable, two-compartment chamber, 
shown in Fig. 1, has been developed 
that provides the desirable environ- 
ment for these batteries. 

The chamber has vent and filling 
ports so that the battery compart- 
ment is flooded in 5 to 10 seconds. 
A filling port of 4-inch diameter 
floods a 12-cubic-inch case in this 
time; the vent should be of about 
4-inch diameter and approximately 
4-inch long. As soon as the chamber 
is flooded, the water overflows into 
a second compartment where it re- 
acts with an effervescent chemical 
mixture to generate carbon dioxide. 
In the meanwhile, a soluble plug 
dissolves, releasing a spring-loaded 
plunger that closes the vent. (An 
aspirin tablet will collapse in a few 
seconds after becoming immersed 
and so can be used for the plug.) 
The gas then drives the excess 
water out of the battery compart- 
ment through the filling port. A 
mixture of 3-grams sodium bicar- 
bonate and 5-grams citric acid, 
which will generate over 25 cubic 
inches of carbon dioxide, safely 
clears a 12-cubic-inch case. (The 
mixture can be heated until the 
citric acid fuses and presses into a 
solid tablet that can be held in place 




















FIG, 2—Comparison of discharge of 
emergency battery in air and in special 
case 
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MODEL 


666-R 


$9A°° 


y.s. A. Dealer Net 


ry Yew TRIPLETT 


POCKET-SIZE 
VOLT-OHM-MIL-AMMETER 


with self-contained Resistance 
Ranges to 3 Megohms 


features of this New 
handy-size tester 


(1) RESISTANCE RANGES from 0-3000 Ohms (.5 Ohm low RANGES: 
reading) to 3 Megohms, self-contained. Also A.C.-D.C. 


Volts to 5000, 10 ranges; and 3 Direct Current ranges. D.C. VOLTS: 0-10-50-250-1000- 
5000, at 1000 Ohms / Volt 


(2) ENCLOSED SELECTOR SWITCH, molded construction. 


Keeps dirt out, and retains contact alignment permanently, A.C. VOLTS: 0-10-50-250-1000- 


5000, at 1000 Ohms/ Volt 
(3) UNIT CONSTRUCTION -Resistors, shunts, rectifier, 
batteries are housed in a molded base integral with the 
switch. Direct connections without cabling. No chance 
for shorts. D.C. AMPERES: 0-1, at 250 


Millivolts 
(4) RESISTORS are precision film or wire-wound types, each 


in its own compartment. 


D.C. MILLIAMPERES: 0-10-100, 
at 250 Millivolts 


OHMS: 0-3000-300,000 

(20-2000 at center scale) 
(5) BATTERIES EASILY REPLACED~Positive grip coil M EGOUMS: 0-3 
spring assures permanent contact. Makes replacement of (20,000 Ohms center scale) 


batteries a simple procedure. (Compensated Ohmmeter circuit for 


vreatest accuracy over wide battery 
(6) STREAMLINED STYLING. Handsomely designed, pock- eee cae 


voltage variations. ) 
et-size case. Only two controls, both flush with panel. 


For Detailed Information 


See your Radio Parts Distributor or write... Precision ) ...£0 ase 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY * BLUFFTON, OHIO, U.S.A. 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario ac ¢>ter7~ 
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STANDARD RELAYS 


... thousands of available types, elec- 
trically and mechanically adapted for 
every-day relay applications. 


SPECIAL RELAYS 


... types that have never been made 
before—for jobs that have never 
been done before. 


As specialists in relay design and manu- 
facture, Struthers-Dunn has ranged from 
turning out 20,000 “production relays” 
a week to devoting a year for the develop- 


ment of a single highly-specialized type. 


Twenty-seven years of experience in 
designing and building thousands of dif- 
ferent relay types—for as many different 
applications—is available to help solve 
your relay problems. 


Write for Catalog 
'G''—a quick, 
handy guide to the 
most widely used 
Struthers-Dunn 
relay types. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON e BUFFALO @ CHARLOTTE e CHICAGO e@ CINCINNATI 

CLEVELAND e@ DALLAS @ DENVER @ DETROIT e INDIANAPOLIS @ KANSAS CITY e LOS ANGELES 

MINNEAPOUS e MONTREAL e NEW ORLEANS @ NEW YORK @ PHILADELPHIA @ PITTSBURGH 
ST. LOUIS e SAN FRANCISCO e@ SEATTLE @ SYRACUSE « TORONTO 
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in the case of the battery.) 

The battery compartment must 
be enough larger than the battery 
(or batteries) so that drops remain- 
ing on the surfaces of the battery 
and compartment will not touch and 
form leakage paths after activation. 
For the above sequence of events 
to take place, the filling port must 
be at the bottom of the battery com- 
partment and the vent at the top of 
the chemical compartment. Figure 
2 shows the discharge of a battery 
in such a case. 

To prevent damage by premature 
moistening of the battery or chemi- 
cal, the case should be sealed, with 
tape or foil over the ports, until the 
equipment is put into use. Silica 
gel can be placed in the case before 
it is sea'ed to absorb moisture that 
may be present. 


Letter-Printing C-R Tube 

BY INSERTING between screen and 
gun of an ordinary e-r tube a multi- 
ple deflecting electrode arrange- 
ment for passing the beam through 
a character-shadowing disc, any 
desired combination of letters and 
numbers can be produced on the 
screen at will. As indicated in the 
accompanying diagram, the shadow- 
ing disc has punched-out letters or 
numbers, each positioned behind its 
own set of deflecting plates. Some 
plates serve to route the beam 
through the desired hole, and others 
(presumbly on the other side of the 
disc) bend the formed beam so it 


Example of numerals formed on c-r tube by 

passing beam in sequence through holes 

cut to shapes of numbers in metal shadowing 
disc 
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Telephone Voice 
Amplifiers 


\ High Potency 
Vitamins 


. « produdts of High Vacuums 


ew ‘phone from coast to coast and 
converse as easily as though you 
were in the same room. The reason, a tiny 
electronic repeater tube that prevents 
voice fading. It works only because a 
high vacuum pump has exhausted air 
from the glass tube to a degree that 
closely approaches perfect vacuum. 


Important vitamins for food fortifica- 
tion, pharmaceuticals and doctors’ pre- 
scriptions are available at moderate cost 
because of high vacuum. Distilled under 
high vacuum the extract is purer—can be 
concentrated to high potencies. 


Contrasting sharply to applications in 
the fields of electronics and bio-chemis- 
try is the use of high vacuum in deposit- 
ing metallic vapors on glass, wood, cloth, 

aper and plastics. Inexpensive but 
yeautiful novelty jewelry, ornaments, 
barrettes, etc., are coated inside huge 
chambers from which air has been 
hausted . . . a plating process that gives 
better results, cuts costs and permits 
bargain prices to a mass mark 


These examples serve to emphasize the 
scores of different ways DPI high vacuum 
equipment is enabling new products and 


Distm:aTion Propucts, Inc. 


727 RIDGE ROAD WEST, ROCHESTER 13, N. Y. 


Distillers of Oil-Soluble Vitamins and Other Concentrates for Science and Industry; 
Manufacturers of High-Vacuum Equipment. 
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better products to be made at lower 
costs. 

Perhaps high vacuum can work for you; 
DPI can aid in research, in setting up pilot 
Operations, and can advise on enginectf- 
ing and building comp installations 
for profitable commercial applications of 
high vacuum. We invite inquiry. 


HIGH VACUUM RESEARCH 


AND ENGINEERING 








j 


ee 








Type "G" Needle 


CHANGEABLE NEEDLE 
LIGHT WEIGHT 
LOW PRESSURE 


HERE'S THE FIRST major engineering stride in 
phonograph pickup cartridges employing ceramic 
elements since Astatic first pioneered in this type 
unit last year. It’s Astatic’s tiny new gem—the 
"GC" —the first cartridge of its kind with replace- 
able needle. Takes the special new Astatic “Type 


G" needle — with either one or three-mil tip radius, 
precious metal or sapphire — which slips from its 
rubber chuck with a quarter turn sideways. Resist- 
ance of the ceramic element to high temperatures 
and humidity is not the only additional advantage 
of this new development. Output has been 
increased over that of any ceramic cartridge pre- 
viously available. Its light weight and low mini- 
mum needle pressure make it ideal for a great 
variety of modern applications. Details of per- 
formance appear in the accompanying table. 





. . Minimum Frequency 
ye ) y 
Model Cartridge Needle Output Needle 


Type Voltage Range Type 


Application 
Pressure (c.p.s.) 





3 and 


G 
; 33- 
50-10,000 | (1 mil tip | 4- apa Records 


radius) | 

G-78 
50-10,000 (3 mil tip 

radius) 
*Columbia #281 Test Record tAudio-tone Test Record 


GC Ceramic 6 gr 0.5* 


Standard 78 


GC-78 | Ceramic 12 gr 0.65+ RPM Records 








Write for 
additional information 


ASINIC)] CORPORATION 
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J. T. McNaney of Consolidated Vultee demon- 

strates his Electrontype system for producing 

messages or numerical results on screen of 

Charactron cathode-ray tube in response to 

coded signals applied to multiple deflecting 
electrodes 





SELECTOR PLATE S, 


# HORIZONTAL 
OEFLECTION 
CHARACTER 
SHADOWING PLATES 


OISK — ty 
SCREEN / 
fs / VERT ICAL 
/ OEFLECTIO 
PLAT Ss 


General details of character-forming c-r tube. 
Letters C, D and E are actually punched-out 
characters in character-shadowing disc 











hits the screen at the desired spot. 
Experimental tubes already con- 
structed in the Radio and Electrical 
Laboratories of Consolidated Vultee 
Aircraft Corp. have successfully 
produced a limited number of char- 
acters. On the basis of this, it is 
claimed that tubes can be built for 
use in conjunction with motion pic- 
ture film to record results of elec- 
tronic calculators at speeds up to 
20,000 characters per second. 


Improved Phase Meter 


AN ELECTRONIC PHASE METER hav- 
ing significant advantage over 
previous instruments (see for ex- 
ample E. L. Ginzton’s' meter 
described in ELECTRONICS, p 60, 
May, 1942) has been developed by 
E. F. Florman and A. Tait of the 
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Silicone—the amazing new synthetic— 
made headlines when General Electric 
brought it out during the war. It’s news 
again today—for G.E. has now made 
Silicone bushings and gaskets a standard 
feature of all its specialty capacitors up 
through 5000 volts. 

¢ A 2] ACITO re ~ This means that your new G-E capacitor 
is sealed positively, permanently-—for max- 
imum life. For Silicone seals by compres- 
sion alone, without the use of contaminat 


Silicone-Sealed ing adhesives. It will never shrink, loosen 


or pull away—it remains elastic at any 

for Life! operating temperature a capacitor will 
ever meet. Moreover, it is impervious to 
oils, alkalies and acids, and its dielectric 
strength is permanently high. 

This exclusive G-E feature—with the 
use of highest grade materials, with strictest 
quality control and individual testing— 
make General Electric capacitors finer and 
more dependable than ever before. Appara- 
tus Dept., General Electric Company, 
Schenectady 5, N. Y. 


— be 
a 


Silicone bushings used Silicone bushings and 

with capacitors 660-v a-c, plastic cups used with 

or 1500-v d-cand lower. § capacitors 660-v a-c, of 
1500-v d-c and lower. 


Silicone gaskets and plas- 

tic stand-offs used with 

capacitors rated 2000-v 

d-c and lower. Silicone gaskets and por- 
celain stand-offs used 


GENERAL @ ELECTRIC stare" 
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$1,500 inventory abolished — wenenriaad ance 
f 
Go a cost af y 46! National Bureau of Standards. The 
@ & Hee ; : 


chief improvement in the new in- 
strument is an arrangement where- 
by the phase angle between two 
sinusoidal input voltages is indi- 
cated without ambiguity. Previous 
instruments gave indications that 
were ambiguous about the 180-de- 
gree value, that is, the same indica- 
tion was given for a phase differ- 
ence of 170 or of 190 degrees. The 
improved phase meter, which indi- 
cates phase differences from 0 to 
360 degrees with a sensitivity of 
0.5 degree, is independent of fre- 
quency and has a linear phase scale 
within 1 degree over the range 
from 100 to 5,000 cps and shows 
only a l-degree phase change due 
to abrupt changes in amplitude of 
the input voltages from 1 to 20 
With more than 700 vacuum tubes needed by industry, a tube distributor would find volts. 

profits consumed by 100% inventories. But by ordering tubes as needed via Air 


Express, he holds stocks to 25%. Example: Orders $1,500 tube at 9 A.M. from sup- Two Methods of Indicating Phase 
plier 900 miles away. Delivered to customer 6 P.M. same day. 16 lbs.: cost, $4.46. 





The accompanying diagram shows 
the basis of operation. The two in- 
put voltages whose phases are to be 
compared are converted to square 
waves by repeated amplification and 
limiting. These two square waves 
are then added by being applied to 
the grids of two tubes having a 
common plate resistor. The average 
current through this resistor is di- 
rectly proportional to the phase 
angle between the two square waves 

a and therefore proportional to the 
Remember, $4.46 included speedy pick- Your Air Express shipments go by the phase angle between the original 
up and delivery service, too. More pro- Scheduled Airlines direct to over 1,000 sinusoidal input voltages. This aver- 
tection, because you get a receipt for airport cities; fastest air-rail for 22,000 : s ° : : 
every shipment. Air Express is the off-airline offices. Shipments keep age value is obtained by a diode 
world’s fastest shipping service. moving with ’round-the-clock service. rectifier, which feeds the indicating 


illis atey y « ale vey 

FACTS on lew Air Express rates milliammeter through a balanced 
amplifier incorporating shunts to 

19 lbs. of machine parts goes 600 miles for $3.54. give several ranges centered ambig- 

9-lb. carton of new styles goes 1400 miles for $3.99. iy al 

(Every kind of business finds Air Express pays.) uously about 180 degrees. 


Only Air Express gives you all these advantages: Special pick- up and de- A second phase measuring means 
livery at no extra cost. You get a receipt for every shipment and delivery is 


proved by signature of consignee. One-carrier responsibility. Assured is used to indicate on which side ol 


yrotection, too—valuation coverage up to $50 without extra charge. 180 degrees the phase angle lies 
*ractically no limitation on size or weight. For fast —_ oe | action, 


oy Air Express Division, Railway Express Agency. 


coudly For this indication, the square 
Air Express delivery” on orders. 


waves from the amplifier-limiter 


stages are amplified in tubes that 

SPECY ZES have differentiating circuits for 
their plate loads. The resultant 

‘ GETS THERE FIRST. voltage spikes are applied to diode 

polarity discriminators which pass 


Rates include special pick-up and delivery only the negative impulses 
door to door in principal towns and cities js 





to 
a flip-flop trigger circuit. A 
negative pulse applied to the grid 
of one of the pair of trigger tubes 
cuts that tube off, simultaneously 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE | firing the other one. When the 
| second negative pulse arrives, it 
SCHEDULED AIRLINES OF THE U.S. tums the trigger circuit to its 


June, 1949 — ELECTRONICS 





Industria Relay 


During the past few years STER- 
LING RELAYS have been adopted as 
standard equipment by hundreds 
of satisfied customers. These in- 
clude manufacturers, military and 
naval services along with indus- 
trial and private laboratories. 


Adaptability, convenience and de- 
pendability are some of the fea- 
tures which explain the general 
acceptance of STERLING RELAYS in 
industry. 

STERLING WILL ENGINEER AND DE- 


SIGN RELAYS FOR YOUR PARTICULAR 
REQUIREMENTS. 


Write today for your copy of 
STERLING'S new Bulletin 110 on 
RELAYS FOR INDUSTRY 





Type KS for air- 
craft applications 


ae aNd 
Sigh Cugineering Ontpaul e Gar AC, 
/ ( { ‘d 


LACONIA, NEW HAMPSHIRE 
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FOUR \ayl ~——] [OIRFFERENTIATC 
ere sy He AMPLIFIER fe} AND POLAR TY. ~ 
|L_staces ||| __——_| | DISCRIMINATOR | 
{VoLTaGE A €) 
INPUT 10) | 
ae HC) ey 
[samme JOLREENRER]@A>{ tmaoen 
|aMPir ieR| AMPLIFIER le(wa)| STAGE 
j!NPUT a 0 ¥ 


,VOLTAGE B_ Fy) 


j ou \f ] [OIFFERENTIATOR] 
4 ambien Ll aye rien lel AND POLARITY 
|_STAGES Je | |_DISCRIMINATOR | 


NEWS in Transformers ro ra 
Fars Tr 


TELEVISION TRANSFORMERS 

to fit today’s leading TV circuits 
A complete catalog line, made by cHICAGO— 
the largest single manufacturer of original equip- 
ment T'V transformers. Included are power, ver- 
tical blocking oscillator, and both vertical and 
horizontal scanning output transformers in a 
range of designs that are exact duplicates of 
units used in the leading TV sets. 




















Waveshapes show operation of phase 
meter that gives unambiguous indication 


FULL FREQUENCY POWER 
AUDIO TRANSFORMERS - TRANSFORMERS 


\ Within + 2 db., In 2 alternate 
typical response “Sealed in Steel’ 
30 to 15,000 cycles Mountings 


initial condition. As a result of this 
° process, the average current in the 
plate circuit of the trigger tubes is 
proportional to the relative phase 
between the sinusoidal input volt- 
ages. This average current oper- 
ates another milliammeter with 
shunts to adjust its scale. Although 
the indications of this circuit are 
unambiguous about 180 degrees, 
they are inherently unstable in the 
neighborhood of 0 and 360 degrees 
because the order of firing of the 
trigger tubes alternates irregularly. 


Exclusive features like these make 
this the ‘‘Engineer’s Line’’: Plate 
and filament voltages to fit today’s 
most-used tubes; in two mountings 

with solder lugs or 10” leads; one 
series for condenser input, another 
for reactor input use; exactly match- 
ing reactor for each power trans- 
former. Get complete catalog now. 


For uniformly low distortion, for 
response curves that are truly flat 
over the full frequency range, use 
these CHICAGO input and output 
units. Get the facts on the BO-6 
(P-P 6L6’s to 6/8 or 16/20-ohm 
speaker), the BO-7 (600/150-ohm 
line to’ 6/8 or 16/20-ohm speaker), 
and other full frequency units. Wide Range of Applications 


eeeeereeeeeeeeeeeeeeeeeees eeeeeeeeeeeeeeeeseeeerees 


° 

e 

° 

° 

: 

¥ This instrument has proved to be 
HIGH Q ° MODULATION very stable over long periods. It is 

: thus well adapted to serve as test 

3 equipment in industrial labora- 

; tories. Other possible applications 

: include use in electronic distance 

measuring devices for surveying; 

: altitude determination for aircraft; 

° 


CHOKES TRANSFORMER 


for Dynamic for Ham and 
Noise Suppression Commercial 
Circuits Transmitters 


> Pt, 


A Modulation Transformer ideally 
suited for use in ham and commercial 
speech transmitters. Will deliver 250 
watts of Class B audio power from 
P-P 203A’s, 211’s, 805’s, 75TL’s, 
etc. to a Class C load with response 
variations not exceeding +1 db. over 
the speech range, 200-3,500 cycles. 
Primary impedances, 9000/6700 
ohms; secondary impedances, 8000 


Two efficient filter reactors, induc- 
tance values .8 and 2.4 henrys respec- 
tively, are designed for noise sup- 
pression circuits, but can be used in 
any tuned circuit requiring the given 
inductances. Inductance values are 
accurate within +5% with up to 
15 ma. d-c. Minimum Q of 20. 
Mounted in identical drawn steel 
cases 1116" x 234” x 11%'’. Write for 
descriptive shee ot including diagram 6000/4000 ohms. A matching driver 
of simplified dynamic circuit. transformer is available. 


Write for complete CHICAGO Transformer Catalogs 


navigation systems depending on 
phase changes; studies of distor- 
tion in communication cables and 
measurement of the phase charac- 
teristics of transmission lines, fil- 
ters and transformers. 

At the Bureau of Standards it is 
being used in studies of low-fre- 
quency radio wave propagation to 
obtain quantitative information on 
the ultimately attainable accuracy 
C C 60 SF M ER | of navigation systems using these 

HI iy TRAN OR frequencies. In this work, differ- 

Division GE aeeEN WIkE CORPORATION | ential phase changes caused by 

| changes in the propagating medium 

are studied by analysis of the rela- 
tive phases of incoming waves re- 
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TRADE MARK REG, 


3501 ADDISON STREET « CHICAGO 18, ILLINOIS 
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Bendix realizes that today’s standards are tomorrow's discards. 
Our research program is designed to keep ahead of tomorrow’s 
needs —to-produce equipment that is ready, when it is needed. 
Typical of the results achieved by this far-sighted development 
work are explosion-proof dynamotors, regulated dynamotors, 
inverters and D.C. motors* manufactured by Bendix. In 
addition, Bendix research has produced rotating equipment 
that will withstand extreme conditions of altitude, tempera- 
ture, humidity, immersion, shock, and acceleration. To those 
members of the electronic industry engaged in the design and 
development of guided missiles, telemetering apparatus, radio, 
radar, or other electronic devices, we suggest that you call on: 
* carta 


CHECK AND BE SURE 
® Voltage regulation 
Frequency regulation 
Speed control 
High temperature operation 
High altitude operation 
Waterproof construction 
Noise proof (conducted and 
radiated) 


Only Bendix can give you all of these 
important features. 


— 





For immediate information call our Engineering 
Staff —Red Bank 6-3600. e Staff Members: 
W.H. Wells, Director, Sales Engineering 
K. H. Fox, Chief Engineer 
J. J. Korzdorfer, Project Engineer. 


RED BANK DIVISION 


Red Bank, New J 


Dynamotors @ Inverters ¢ Convertors ¢ D.C. Motors ¢ Carbon Pile Voltage Regulators 
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with STEEL CABLE 
— the small extra first cost of 
test samples pays off in assur- 


ance of efficiency and dura- 
bility of the finished structure. ' 














with TRACING CLOTH .. 


—the small extra first cost of Ark- 
wright Tracing Cloth, over that of 
tracing paper, repays many times 
over in the efficiency and durability 
of valuable drawings. 


Lines drawn on Arkwright Tracing Cloth stand out 
with unusual clarity —a clarity that is permanent 
because Arkwright does not become opaque or brittle 
with age. Special mechanical processing, plus sturdy 
uniform threads expertly bonded, protect your 
investment through years of service. Perishable 
tracing paper cannot safely promise this. 


Arkwright Tracing Cloths are preferred by fore- 
sighted drafting departments for every drawing 
worth keeping for future use. Send for generous 
samples. Sold by leading drawing material dealers 
everywhere. Arkwright Finishing Company, Provi- 
dence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering 
* tA Ruricht 


¥ PUINch 
. Tracings never discolor or go brittle > acm 


WHITE 


. Prints are always sharp and clean 


. No surface oils, soaps or waxes to dry out 
. No pinholes or thick threads 


. Mechanical processing creates permanent 


transporency 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25. YEARS 
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ceived at two separate stations. 
For this application a phase meter 
with long-period stability was 
needed, hence this development of 
the meter. 


Ceramic-Wall Tubes 


INVESTIGATION into the possibilities 
of using low-loss ceramics in place 
of glass for envelopes of tubes was 
described by Roger P. Wellinger of 
the University of Illinois EE De- 
partment at the 1949 IRE National 
Convention. The three sealing 
techniques investigated were sin- 
tering of metal on ceramic, com- 
pression of metal on ceramic and 
use of titanium hydride as a flux 
for hard solder. Ceramics consid- 
ered thus far were magnesium sili- 
cates of either the steatite or for- 
sterite variety. 
Sintered Seals 

One method of metallizing ce- 
ramic parts to allow subsequent 
hard soldering of tube components 
involves painting the ceramic parts 
with a suspension of molybdenum 
powder with 1 to 3 percent iron in 
an organic binder and firing in 
tank hydrogen at 1,350 C for 20 
minutes. The resulting dull-looking 
layer is burnished, painted with a 
thin layer of nickel powder, and 
again fired. After polishing, the 
metallized ceramic part is ready to 
be soldered to the tube parts. 


Compression Seals 

In directly sealing metals to ce- 
ramics by means of compression, 
the assembly is set in a furnace and 
heated to a temperature of approxi- 
mately 1,000 C. The parts are then 
submitted to a high mechanical 
pressure (2,000 to 3,000 psi) to 
squeeze them together. The time 
during which pressure must be 
exerted varies from 2 hours for 
pure copper surface in vacuum or 
hydrogen atmosphere to 10 seconds 
for slightly oxidized copper surface 
(cuprous oxide) in pure nitrogen 
atmosphere. This method requires 
a furnace in which the atmosphere 
can be controlled accurately. 

Plastic flow of sheet copper has 
been measured as a function of 
pressure and time. A shape factor 
has to be considered since the flow 
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for Extra HIGH Light Intensity 
in Slow-speed Stroboscopic Applications 


HE new STROBOLUME is designed to give an extra-brilliant, short- 


intensity stroboscopic light for observation of very slow-moving objects 

or machine operations much slower than can be observed with our other 
Stroboscopes 

It is particularly suited to single- or multiple-flash stroboscopic photog 

raphy, having a flash duration of approximately ten millionths of a second 

about one-twentieth of that of the average commercial ‘speed lamp 

The STROBOLUME can be operated in several ways. It is equipped with 

The STROBOLUME normally is housed in the 

power-supply case, weighing, complete, 1814 

pounds. The sealed-beam lamp and its case ore 


a cord and push-button switch for firing at hand-controlled times. With an 
external contactor its flashing may be timed to correspond to the speed of a 
rotating shaft. When so used it will flash up to 1200 times per minute 

A special slow-speed STROBOTAC is available for operation with the 
STROBOLUME at flashes of from 60 to 1200 per minute. The STROBOTAC 


removable from the supply assembly for use at 
the end of a 10-foot cable. The lamp housing is 
equipped with a standard tripod socket. 


TYPE 1532-A STROBOLUME $225.00 


TYPE 631-BS18 STROBOTAC (special, with 
flashing rate of 60 to 14,400 per minute) 
$170.00 


Let us send full details. 
WRITE FOR THE STROBOLUME BULLETIN 
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continuously. At other speeds, up to its maximum of 1200, it can be operated 


920 S, Michigan Ave., Chicago 5 


alone has a speed range of 60 to 14,400 per minute 


At flashing rate up to 45 per minute, the STROBOLUME may be operated 


i 


for short periods before a built-in automatic circuit breaker calls for a brief 
rest period 


Many new fields for the stroboscopic study of slow moving machines are 
f 5 4 


opened to research, design and production with the STROBOLUME 


GENERAL RADIO COMPANY 


90 West St., New York 6 


Cambridge 39, 
Massachusetts 


1000 N. Seward St., Los Angeles 38 





PART O 
F YOUR Picture ? 


You know if the focusing coil in a television receiver isn’t 
of first quality, the picture will leave much to be desired. 
We know that Wheeler focusing coils are good insurance 
against unsatisfactory pictures; that they play an important 
part in keeping television enthusiasts enthusiastic and in 
making new friends for this modern miracle of picture 


transmission and reception, 


We know our coils are right because we make our own mag- 
net wire and other components and we wind the coils our- 
selves. We have complete control over every step in the 
production of Wheeler coils. Our research, engineering and 
production facilities — utilized by skilled personnel 

have, for many years, produced coils recognized for their 


quality and performance by an exacting and critical industry. 


We'll be glad to place our skills and facilities at your dis- 
posal. Write today for information on Wheeler coils for 


your application. 


THE WHEELER INSULATED WIRE CO. inc 


DIVISION OF THE SPERRY CORPORATION 


1006 EF AURORA STREET 


fom «6OWATERBURY 91, CONN. 
BALLASTS © MAGNET WIRE © COMMUNICATIONS EQUIPMENT © TRANSFORMERS 
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is different when the same specific 
pressure is applied to a solid disc 
or a long narrow band. The graph 
of this information is helpful in 
the design of the jig since it deter- 
mines the total displacement the jig 
has to produce. 

Disc seals are easy to realize once 
the equipment is set up. There is 
no doubt that circular seals are 
equally easy to realize, provided the 
proper jigs are employed. 

Solder Seals 

A seal between metal and ceramic 
is obtained when the ceramic part 
is painted with titanium hydride 
powder, the parts assembled with 
the right amount of solder and the 
whole assembly heated up to 1,000 
C in high vacuum. The vacuum 
must be better than 10° mm Hg. 
Heating can be provided with an 
r-f coil, but care must be taken to 
avoid cracks due to uneven heating. 
The bond can be made with pure 
silver, pure copper or a silver-cop- 
per alloy. 


Electrical Properties 

The best location of a dielectric 
wall in a sealed cavity is the one at 
which the sum of the losses in the 
dielectric and those due to surface 
resistance of the seal interface are 
a minimum. Measurements of sur- 
face resistivities were confined to 
the region of 10,600 mc. A cavity 
was designed to secure the highest 
sensitivity. Seals encompassed both 
faces of the cavity. The surface 
resistivity was computed after the 
Q and the field distribution of the 
cavity were found. 

Generally, alloys have higher re- 
sistances than pure metals. The 
magnetic susceptibility of alloys 
does not follow general rules. The 
minimum amount of additional 
metals required to secure a good 
bond has been determined so as to 
be as near the ideal conditions as 
possible. 

A very thin nickel layer, abot 
0.0001 inch, deposited electrolyti- 
cally on the sintered moly-iron is 
enough to secure a good wetting 
action of the solder. By reducing 
the amount of nickel present in the 
seal, it is hoped to minimize the 
effect of its magnetic properties. 

The compression type seal can be 
realized either with pure copper or 
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you can BE SURE.. 1¢ irs 


Westinghouse 

















WESTINGHOUSE INSTRUMENTS 
Help Solve This Equation...in Minutes! 


This A-C Network Calculator, at Texas instruments have long been the choice of 


A & M College, solves complex operating 
and design problems such as this, in a matter 
of minutes or hours... instead of weeks 
or months! 

Precise electrical analogies required in- 
Struments built for accuracy and complete 
reliability. Westinghouse instruments more 
than live up to these requirements. They also 
provide the co-ordinated spacesaving designs 
So necessary to such exacting applications. 

What are your electrical measuring prob- 
lems? The wide scope of the Westinghouse 
line, and the vast experience that backs it 


4 


= 


design engineers in every field of industry. 

Westinghouse instrument specialists are 
available in the field for consultation. Call 
your nearest Westinghouse office or write 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. 


J-40372 


VNCy 
° 
ce 


Westinghouse 
-F* Electrical Measuring Instruments 


pr Ean lfgoleeiion 


up, provides the electrical measuring instru- 
ments to fill your needs exactly .. . no matter 
what the problem. That’s why Westinghouse 
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SUPERIOR 
SEAMLESS CATHODES 


are steps 
ahead 


That the major producers of 
television tubes use millions of 
Superior Seamless Cathodes 1s 
evidence of the recognized high 


quality of the product. 

It takes engineered production to 

make, in many standard designs, 
1 Selection of pure nickel Superior Seamless Cathodes. 


(electronic grade) tubing With these steps— 


Accurate production 
YOU GET procedures 


Superwor = 


CATHODES WITH 3 Clean, non-contaminating 


lant conditions 
Correct operating char- P 


acteristics 
Freedom from seams or 
other obstructions— | Rigid chemical and 


inside or outside : 
r metallurgical controls 


Less vibration in tube 
assembly 


The size range—.010” to .121"" O.D., .0015” to .005” wall is standard 
production—other sizes can be produced to your specification. Complete 
cutting and embossing facilities are available. Write for full information. 


g(l0l 


ae 


os 


SUPERIOR TUBE COMPANY 
ELECTRONICS DIVISION 
2500 Germantown Ave., Norristown, Pa. 


FOR ELECTRONIC PRODUCTS FOR EXPORT, CONTACT DRIVER- 
HARRIS COMPANY, HARRISON, NEW JERSEY. HARRISON 6-4800 


THE ELECTRON ART (continued) 


pure silver; no problems arise here. 
The minimum amount of titanium 
in the silver necessary to secure a 
good bond is about 2 percent by 
weight. The titanium seems to ac- 
tivate the migration of the silver 
through the surface layers of the 
ceramic. 


Primary R-F 
Voltage Standard 


WORK in developing primary stand- 
ards of voltage for radio frequen- 
cies up to several hundred mega- 
cycles is being done by M. C. Selby, 
under the direction of W. D. 
George of the National Bureau of 
Standards Central Radio Propaga- 
tion Laboratory, as part of a broad 
program to develop national stand- 
ards for electrical quantities at all 
radio frequencies. 

The calibration of signal gener- 
ators, field-intensity meters, radio 
receivers, and vacuum-tube volt- 
meters depends on the accuracy of 
available reference standards. A 


practical high-frequency vo'tage 





STANDARD 
R-F VOLTAGE 
TERMINALS 


LOW 

DISCHARGI 

BATTERY 
i 











RELAY 





INTERLOCKED R-F 
AND 0-C SWITCH 















































Circuit of new bolometer bridge arrange- 

ment used in primary high-frequency volt- 

age standard developed at National 

Bureau of Standards to provide accuracy 

comparable to that of standard d-c voltage 
cell 
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Complete line of metal-cased 


larized dry electrolytic ca- 


pacttors for filter and by-pass 

ervice... Standardized into 
eight container sizes to simplify 
design and assembly problems 


AGNAVOX fabricated-plate electrolytic capacitors, designed for 85° C. 
operation, assure long, dependable years of corrosion-free life. These 

high purity anodic aluminum capacitors, with superior high-voltage surge 
characteristics, are compact... lightweight ...economical in cost and oper- 


ation. Satisfaction is guaranteed! 


Pioneer-leader in the manufacturing of electrolytic capacitors, Magnavox has 
earned the complete confidence of America’s leading engineers through years 
of constant research, product refinements and experience in fabricating over 


30,000,000 units. When they need quality capacitors they specify Magnavox. 


Write today for a free catalog and information on how Magnavox engineers 
will, from your specifications, design a capacitor to best meet your individual 
requirements. The Magnavox Company, Sales and Engineering Office, Com- 


ponents Division, Fort Wayne 4, Indiana. 


Magnavox 


served the radio industry for over 34 years 





| 
L 
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THE ELECTRON ART continued) 


ROBINSON chinounces 


standard must combine reliability 

with maximum precision and 

should approach as closely as pos- 

A G reat New Adva n ce sible the accuracy of the direct-cur- 

rent voltage standard—the stand- 

4 Vib 5 ard cell. Reproducibility of results 

in i ration an and agreement between individual 

e primary-standard methods is re- 

Shock Prote ction quired within +1 percent, since 

measurements to that accuracy are 

si 1d to be of good precision 
For Land, Sea, and Airborne Instruments sagem ta sae —- 

and Electronic Equipment 3 One of the techniques developed 

by the Bureau which satisfactorily 

meets the basic requirements for a 

primary standard is the voltage- 

measuring bolometer bridge, utiliz- 

ing the dependence of bolometer re- 

sistance on power dissipation. In 

| this method, a d-c bridge with a 

: ~ | bolometer in one of its legs is first 

VIBRASHOCK ~ i ee. balanced on d-c, r-f power is sub- 

Mounting Systems t ~~ stituted for some of the d-c power 

incorporating — and the bridge is rebalanced. The 

amount of r-f power equals the ,dif- 


--.- anew, Stainless steel ference in d-c power required for 
sas . balance in each case. 
see resilient cushion A type of bolometer remarkably 
that outperforms suited to the job was fortunately 
TRADE MARK 


rubber or springs available in the form of microscopi- 
cally-small thermistors (0.015 inch 
diameter). The careful design of 
a special mount for a two-thermis- 





New standards of performance, Vibration isolation specifications 
durability, and load-tolerance are are exceeded by these Mounting Sys- t anoemont aliminates . fre 
made possible by this major devel- tems even under conditions of 35% ee - ions. TI = ¥ f 
opment in shock and vibration isola- overload or underload. And because quency corrections. as type © 
tion systems. Based on the Robinson Met-L-Flex offers increasing resist- mount reduced the temperature- 
Vibrashock principle, already consid- ance as load is applied, the System time lag of the thermistors and 
ered outstanding in the field, thisSys- provides a high degree of shock consequently reduced the time re- 
tem is cushioned with ‘“MET-L-FLEX” absorption. quired to obtain a bridge balance. 
—a new, all steel resilient material Vibrashock Mounting Systems with Special switching, shorting, and in- 
developed for Robinson Mounts. Met-L-Flex are available in standard terlocking circuitry was developed 

Met-L-Flex is unaffected by tem- Form Factors and designs for special 
perature. It will not corrode or de- applications. See how completely 
iain: hi ‘ ‘ ‘ j : § 
eriorate. The cushions are inherently they can answer your vibration con ment, shown in the accompanying 
damped, regardless of altitude. trol problems. ‘ ‘ 

diagram, provides for close and 

Write today for detailed literature and performance curves! = check vaginas — 

| with and without r-f, largely elim- 

cx | inating interference from inciden- 

Consider These Remarkable Advantages of tal drifts of ambient temperature 

Vibrashock Mounting Systems Using ‘‘MET-L-FLEX”’ and d-c voltage sources. It also al- 

lows maximum precision in the 

1, DUAL-PURPOSE — Non-linear load 4. INHERENTLY DAMPED — Cushion measurement of very small incre- 
deflection characteristics provide structure provides high damping ments of large d-c voltage values. 

effective shock protection as well as action, independent of altitude. The thermistor bridge has been 


vibration isolation. 5. LOAD-TOLERANT — Performance used so far in the voltage range 
. UNAFFECTED BY TEMPERATURE — maintained under wide range of from 20 millivolts to 1.5 volts at 
Performance is uniform under tem- loading. a ; a pS 


' : é quencies audi 80 
perature extremes. . DURABLE — Not subject to aging, or all fre juencies from audio to 800 
. DRIFT RESISTANT —Less subject to deterioration in presence of oil or megacycles. The top frequency 

permanent set. moisture. limit may be considerably higher, 


but this limit will not be estab- 
ROBINSON AVIATION, INC. : lished until other independent 


SS tedustelel Acunun, ‘Daviess 2 methods are available at the higher 
. iets frequencies. 


to replace r-f power by d-c power 
instantaneously. This arrange- 
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100,000,000 WATTS 


are furnished 
by this 


PLASTICON 
CAPACITOR 


in one microsecond 





PLASTICONS are preferred for Pulse Discharge Applications because: 


@ At all charge and discharge frequencies, losses are lower than in 


mica or paper capacitors. 


@ Plasticon Discharge Capacitors are supplied for operation from 


—80°C to --200°C 


@ Plasticon Discharge Capacitors are made for all voltage and current 
ratings 





PLASTICON DISCHARGE CAPACITORS are used in: 


@ Radar modulators ®@ Photofiash devices 
@ Sonar and Loran Transmitters @ Welders 


@ Spectrographic Analysers, etc. 


Send us your Pulse Discharge capacitor specifications. 


Dasssttieies Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
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CABLES and a 
CONNECTORS 


Reliability, convenience, dependabil- 
ity ... those are the “unseen” qualities 
into Amphenol RF Cables and 


er jacket and 
extremely u 
that give lastir 


imum | 


nts—whether 

ion compiete 

n re results more 

more economical . . . more 

ortant than in the use of Amphenol 
RF Cables and Connectors. 


een «epee 


Components and 
COMPLETE ASSEMBLIES 


Amphenol Connectors and Cables are 
designed in many types of construction. 
Thus 1 rs are to be per- 
manent, Ar nol is ready to supply 
complete it-weight assemblies or 
harnesses with molded c >ctions and 
RF Connectors, eliminating separate 
costly parts 

Rugged »mpact, providing unsur- 
passed performance, each component 
in the assembly gives uninterrupted 
service and positive protection against 
all weather 

Catalog D-1 is a ready reference to the regular 
line of Amphenol RF cables and Connectors. 


Write on business letterhead to 
Department H for your copy. ’ 


Tata AMERICAN PHENOLIC CORPORATION 
AM PHENOFL 1830 SO. 54TH AVENUE 


CHICAGO 50, ILLINOIS 


| NEW PRODUCTS 


(continued from p 126 

cracking plants, refineries, chemical 
plants and areas, and munition 
mills. It is incapable of igniting 
the gases or dust surrounding it 
should a breakdown in the voice-coil 
or field-coil occur. Units are avail- 
able in both permanent magnet and 
electrodynamic models in sizes from 
2 through 12-inch diameter, round, 
and also 4x6 inches and 6x9 inches 
oval shapes. 


Tele Antenna Compass 

SIMPSON ELECTRIC Co., 5200-18 W. 
Kinzie St., Chicago, Ill. Model 351 
television antenna compass is con- 
nected by an_ insulation-piercing 
alligator clip to the video input of 


the c-r tube in the receiver, and 
carried to the antenna site by an 
extension cord. With a test pattern 
tuned in on the area’s weakest sta- 
tion the antenna ‘s then rotated for 
maximum deflection of the compass. 
It also helps to peak the r-f and 
oscillator systems on the station 
itself. 


All-Record Changer 

GENERAL INSTRUMENT CORP., 829 
Newark Ave., Elizabeth 3, N. J. A 
new automatic record changer plays 
records of all sizes and speeds with 
the same pickup arm. It has a con- 
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KAY ELECTRIC COMPANY 


FOUR NEW KAY INSTRUMENTS 
INTRODUCED AT LR.E. SHOW. 


For High Frequency Laboratory Work and TV Receiver Development and Service. 


THE MEGA-NODE (NOise dioDE) HELPS 
OVERCOME RF FRONT END PROBLEMS 


@ A Calibrated Random Noise Source 

@ Read the Noise Figure of Your Receiver Directly from a 
Panel Meter in db— 

® Selection of Various Output Impedances by Panel Switch. 


SPECIFICATIONS 
Frequency Range: 1 to 220 mc 
Output impedances: 50, 75, 150, 300 ohms and infinity unbal- 
anced. 100, 150, 300, 600 ohms balanced selectable by panel 
switch. 
Noise Figure Range: 0 to 17 db at 50 ohms 
0 to 23 db at 300 ohms 
Filament Voltage: Regulated d.c. 
generating tube. 
Power Supply: 117 ~ a or minus 8 volts 60 cps 
Dimensions: 8” x 16 


Price $295.00 F. O. B. Factory 


used on filament of noise 


THE MEGALIGNER PROVIDES TUNABLE 
C W TYPE “BIRDIE” MARKER OR 
TUNABLE PIP MARKER 


@ A Television Marker Generator 
@ Covers All Present and Proposed Television IF Frequency 


ands 
@ Pip Type Marker Does Not Go Through Receiver. Does Not 
Overload Receiver in Pass Band Nor Disappear in Traps. 
@ Accuracy 5% of Full Scale. 


SPECIFICATIONS 


Frequency Range: Two Bands 19 to 30 mc; 30 to 49 mc 

Marker Outputs: CW “Birdie” or “Pip” Type 

Power Supply: Self Contained 

Amplitude Control: Both Outputs Adjustable by Panel Controls 

Accuracy: 5% Full Scale 

Mixing System: Self Contained Mixer System 
Sweeping Oscillator to Obtain “Pip” 


Price $150.00 F. O. B. Factory 


for Use with 


THE MEGALYZER JR. A SENSITIVE 
VISUAL VOLTMETER AND SPECTRUM 
ANALYZER ATTACHMENT 


@ Used in Combination with Mega-Sweep and Standard Oscil- 
loscope as a High Frequency Spectrum Analyzer. 
© With Same Combination plus Calibrated Signal Generator, 
—— Measurements over Wide Frequency Range can be 
ade. 


SPECIFICATIONS 
Frequency Range 30 to 500 mc Useful to 1000 mc. 
Frequency Sweep on Display: Up to 30 mc 
Frequency Resolution: 100 KC 
Sensitivity: 100 to 10,000 microvolts. 
upward by external pads 


Price $250.00 F. O. B. Factory 


Range can be extended 


THE MICROWAVE-MEGA-MATCH 
DISPLAYS REFLECTED ENERGY IN X-BAND 


®@’ Displays Amount of Reflected Energy Over a Wide Frequency 
ange 
@ Sweep Frequency Width on Display up to at least 30 mc 
® Rapid Adjustment of Microwave Antennas and Matching 
, Sect: ons is possible. 
9 of Reflecti 
m 





Change Down to .02. 
jae ek 75 feet 1” x 4a" Waveguide Occupying Space 
8 feet by 1 foot by 17 inches Supplied as Delay Waveguide. 


SPECIFICATIONS 
Frequency Range: 8500 to 9700 mc (X-Band) 
ee wore Sweep on ny 4 Up to at least 30 mc 
icrowave Wave meter 
Sensitivity: Reflection Coefficient Changes Indi d Down to .02. 
ac ——, Power Supply and Control Box, vy ang 
mately 75 Ft. x Ya" Delay Waveguide in 8 by 1’ by 17” 


space 
Price $895.00 F. O. B. Factory 








FOR FURTHER DETAILS WRITE 


KAY ELECTRIC CO., 25 MAPLE AVE., PINE BROOK, N. J. 


Tel: Caldwell 6-4000 


Manufacturers of Mega-Sweep, 


Mega-Marker, 
Kay Sound Spectrograph, Sonalator. 


Mega-Piper, 
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Meg a-MarkerSr., 


Mega-Match, Mega-Pulser, Megalyzer, Micro-Pulser, 








MOSINEE doesn’t count its success in terms 


of big volume records. More ingportant to us is 


the aid that MOSINEE “paperologists” and 


facilities provide our customers. 


If you have a problem involving paper . . . if you 
require specific technical characteristics such as 

high tensile or tear strength, accurate caliper, density, 
liquid repellency or absorbency, good dielectric 
strength, specified pH for maximum-minimum 
acidity or alkalinity ... and above all, if you want 

to be sure of dependable uniformity .. . it will 

pay you to specify “MOSINEE.” For 

consultation with MOSINEE technicians, without 


obligation to you, please write Dept. E. 





NEW PRODUCTS (continued) 


ventional spindle diameter and has 
plastic adaptor buttons for 45-rpm 
records. Featured is a nonpulsing 
velocity trip mechanism’ which 
eliminates the pulsing noise which 
might otherwise be reproduced in 
the loudspeaker. 


Carrier-Frequency Voltmeter 


SIERRA ELECTRONIC Corp., 1211 Old 
Country Road, Belmont, Calif. 
Tunable over the carrier-frequency 
spectrum from 8 to 40 kc, the model 


103 voltmeter measures from 77 uv 
to 77 volts or —80 to +40 dbm, 
read on a 4-inch indicating meter. 
A signal is 10 db down 1 kc off res- 
onance, 21 db at 2, and 50 at 4. The 
unit consumes 80 va operating from 
105 to 125 volts, 60 cycles, through 
a built-in regulated power supply. 


Servo Motor 


KOLLSMAN INSTRUMENT DIVISION 
OF SQUARE D Co., 80-08 45th Ave., 
Elmhurst, N. Y., has developed a 
400-cycle, 115-volt, two-phase, four- 


pole induction motor with a torque- 
to-inertia ratio of 26,300 radians 
per second per second. Reversal 
time at 11,200 rpm is 0.2 second. 
The unit delivers 2% ounce-inches 
stall torque which varies directly 
with the control winding voltage. 


Portable Tape Recorder 

Rapio Corp. OF AMERICA, Camden, 
N. J. Type RT-8A portable mag- 
netic tape recorder has a frequency 
response of 50 to 15,000 cycles. De- 
signed for recording programs at 
remote points with the same high 
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| The EXTRA SOMETHING 
gy | tht els TOP 
| PERFORMANCE 





LASHING his way to victory by powerful, telling strokes 
the swimming champion is first at the finish line by a 
safe margin—a winner because he has the “extra some- 
thing” in skill and endurance that spells TOP PERFORM- 
ANCE. 
Top performance in every rectifier application is assured 
to users of Seletron Selenium Rectifiers by reason of the 
“Extra Something” we put into them. 
All chemicals of high purity to meet rigid special specifi- 
cations. 
Precision methods in all mechanical and chemical proc- 
esses plus scrupulous care in assembling give them “Extra 
Something No. 2.” 
is eruen Gnastate aanniaul And to clinch all, every Seletron Selinium Rectifier must 
pass through an uncompromising series of tests and inspec- 
tions, before we give it our OK for shipment to you. 
Fabricated under such rigid rules, it is easy to under- 
FOR ALL ELECTRONIC AND stand why Seletron Rectifiers have won a nation-wide 
RADIO APPLICATIONS reputation for long dependable service in AC to DC 
SPECIFY “‘SELETRON MINIATURES” applications of every type. 


: . Furnished in a variety of assemblies 
They insure dependable service. to cover a wide range of currents and 
voltages. 

5M4 5Mi1 5P1 5R1 5Q1 5S1 


> 0 me. . er “ae Write today for Catalog 
Pie Wide ea AS" a Address Dept. ES-18 


CTD RADIO REC EP r on Cc oP. ANY. ENC. QR 


251 WEST 19TH ‘STREET “NEW YORK Bt, M.-F. 


ELECTRONICS — June, 1949 








POLARAD 
TELEVISION Equipment 


for studio « laboratory « manufacturer 


ENAMELED SYNCHRONIZING GENERATOR 


MAGNET Model PT hs ns 
WIRE 


A product, resulting from many years of 
research in the field of fine wire manu- 
facture, that meets the most rigid re- 
quirements of radio and ignition coils. 


A new coating method gives a smooth, 
permanently - adherent enameling, and 
mercury-process tests guarantee perfect 
uniformity. Great flexibility and tensile 
strength assure perfect laying, even at 
high winding speeds. If you want re- 
eee aia ol heb duction in coil dimensions without sacri- 
ial cation anil slic tuv- ficing electrical values, or seek a uniform, 
ered wires, cotton and silk leakproof wire that will deliver extra 
coverings over enamel coat- years of service, this Hudson Wire prod- 
ed wires, and all construc- uct is the answer. 
tions of Litz wires. A variety 


of coverings made to cus- 

tomers’ specifications, or to 

requirements determined by 

our engineers. Complete de- 

sign and engineering facili- HUDSON WIRE C0. 
ties are at your disposal; e & e 

details and quotations on Weston FEATURES 
request. 


Built-in 3” oscilloscope with synchronized sweeps for 

viewing Timing and Video Output pulse wave forms 

WINSTED @ CONNECTICUT Synchronized marker system for checking pulse width 
and rise time. 

 eeaeicatasaemarae Extreme stability, insured by deriving all pulses from 


leading edge of master oscillator pulse 
© Means for checking synchronizing pulses in odd and 
ids. 


Me ed even fiel 
Li Battery Ou (7 SPECIFICATIONS 
a the Spec C (4 / 525 line, interlocad. 60 fields, 30 frames, RMA Synchron. 
Th iJ Fre 2 Mi zi ses : | rage = © specified, n the RTPE 
fi NOI Listed 0) 1S anua eee le Camera Blanking, Hor ‘2 ~ Duy ne, Vertient 
S OM 











ng ¥ volts across 100 ohm termination 
Dual output jacks. 115 volts 50/60 cps. Complete with 
tubes. 


USS Ta Dp TELEVISION 


MONOSCOPE 


DESIGN A NEW BATTERY TO NM sicna 


SOURCE 


MEET YOUR SPECIFICATIONS jf i Model PT 102 


Composite Video Signal 
Wide Band Video Ampli- 
filer, 6 DB down at 10MC 
bg Bp _ feeding 
, z : , 1 
It’s all part of the Burgess Service! This complete =) Black Dostive a Black 
Engineering Manual lists hundreds of battery types Senin gee ‘ae 
developed by Burgess Engineers to meet new require- nes 
ments. If the specific battery you need is not among o INPUT: i etcin a 
them, the complete Burgess facilities, design, pro- Lan pie 
duction, and engineering will be placed at your dis- Blanking Pulses. 
posal to build the battery you need in any quantity —— Video 
large or small! on roe 115 


cps, 
Write for ENGINEERING MANUAL and CHECK SHEET Seben ana talon 


ing high and low 
No obligation. By return mail you will receive the FREE Engineering sere age power 


Manual listing the complete line of Burgess Batteries together with e 
specifications; also the Burgess ‘“‘Check Sheet” on which you may outline your 9 FERRY STREET 
requirements in the event that the battery you need has not already been NEW YORK 7, N. Y. 
developed. Address: 


BURGESS tbe fol 


BATTERY CO., (DEPT. E1) FREEPORT, ILLINOIS 


Television gi and | to 
the nation’s great television stations. 
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NEW PRODUCTS (continued) 


fidelity that is obtainable in the 
studio, it consists of two units, a 
tape recorder and amplifier. A 
synchronous motor with two wind- 
ings and a speed control switch 
make possible instantaneous change 
of recording speed from 15 inches 
of tape per second at 15-ke response 
to 74 inches per second with 7-ke 
response. The amplifier unit in- 
cludes circuits for erase, a record- 
ing amplifier and a_ playback 
amplifier. 


Spectrum Analyzer 

Kay ELEctTRIC Co., Pine Brook, 
N. J. The Megalyzer is used in 
combination with the Megasweep 
and a_ standard oscilloscope for 


high-frequency spectrum analysis. 
It is used for measurement of volt- 
ages ranging from 100 to 10,000 
microvolts. The range of sensitiv- 
ity can be increased to include 
greater input voltages by attaching 
external pads. The instrument has 
a frequency range from 30 to 500 
mc and a frequency sweep on dis- 
play of at least 30 me. Frequency 
resolution is 100 ke. 


Soldering Pliers 


Durst MFc. Co., 11110 Cumpston 
St., North Hollywood, Calif. Utility 
model CA-6-199 electric soldering 
pliers designed for wiring and 
soldering are especially adaptable 
to compact assemblies. Wires or 
parts to be soldered are held by the 
pliers, and the foot switch is de- 
pressed for-an instant to heat the 
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Tru-Cardioid pickup pattern 

Wide angle pickup from the 

front, diminishing sharply to 

the rear with approximately 15 

db discrimination between front 

and rear at all frequencies 
@ Tru-Cardioid pickup pattern and smooth wide range 
response make the Turner Model 77 a truly outstanding © 
microphone. A combination of velocity and dynamic gener- 
ators produce the Tru-Cardioid pickup pattern which reduces 
feedback to minimum and practically eliminates extraneous 
sound arriving from the rear. Response is substantially flat 
from 70 to 10,000 c. p.s. with output of 62 db below 
1 volt/dyne/sq. cm. at high impedance. Built-in switch gives 
instant selection of 50, 200, 500 ohms or high impedance 
output. Other features include 90° tilting head %” —27 
coupler mounting, and quick-disconnect, balanced line cable 
set. Finished in gunmetal gray with chrome plated screen. 
The Model 77 Tru-Cardioid is recommended for quality 
recording, public address, and broadcast work. 


THE TURNER COMPANY 


905 17th Street N.E., Cedar Rapids, lowa 
9. 
IN CANADA: Canadian Marconi Co., Ltd 
Montreal, P. Q., and branches 
EXPORT: Ad. Auriema 
89 Broad Street, New York 4, N. Y. 


LICENSED UNDER U. S. PATENTS OF THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED 
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Y LOLS VITA Can Be 
AT eee © SOLDERED 
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See NGS 
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New Terminal Attaching Machine— 


attaches and solders various sizes and types of pre-soldered tandem 
terminals (supplied on reels) at rates up to 1200 per hour. Machine ome 
off, clinches and solders terminals in one i 
Eliminates handling of loose terminals, solder and flux to increase pro- 
duction and lower costs on long runs. Standard types available. Strong, 
perfectly soldered joints are assured, as absolute control of heat is 
maintained. Send for detailed information, enclose sample of wire and 
terminal now used. Address Dept F. 





uae? 


for this 
COMPLETE 
dependable 

shipping service! 


RAILWAY EXPRESS charges cover 
everything ... pick-up and deliv- 
ery in all principal cities and 
towns, receipt protection, auto- 
matic valuation allowance. You 
know where you stand when you 
use this dependable service. You 
deal with one responsible carrier, 
geared to meet your exact indus- 
trial and personal shipping needs 
with fast, economical rail-air 
service. 

Whether you’re the sender or 
the receiver, it’s sound business 
judgment to say, “Ship it RAIL- 
WAY EXPRESS!” 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS, exact to Customer's 
Prints. Modern Plant, Equipment and Methods. Precision Work. 
Moderate Die Charges. Prompt, Dependable Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence,R_I. 





TRADE MARK 


TIMING MOTORS | 


AND 


TIME MACHINES 





Never Need Oiling . . . Operate 
Efficiently In Any Position . . . 





Motor is equipped with oil storage | reservoir and 
patented oil feed to bearings. Rotor shaft, reduc- 
tion train, and output shaft, all have double bear- 
ings to reduce vibration and assure quiet, efficient 
operation when mounted in any position. 


Brass Gears Operate Against 

Steel Pinions—Stee! Shafts 
Operate In Babbitt Bearings 
There is no compromise for quality in the design 
and construction of SYNCHRON Timing Motors 
and Time Machines! If you have any timing de- 
sign problems, SYNCHRON offers the benefit of 
long experience and capable design assistance. 
Write for catalog and engineering data. 


Princeton 10, INDIANA 


The Railway Express 
vehicleman who 
calls for and delivers 
your shipments is a 
member of a typical 
American way busi- 
ness providing an 
essential service to 
your community. His 
efficient, courteous 
ae help is always avail- 
able when needed. 








A (rr N 
d Vane 
GENCY 








NATION-WIDE RAIL-AIR SERVICE 
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NEW PRODUCTS (continued) 


contact point enough to melt the 
solder. The current - resistance 
principle heats the work instantly 
only at the point of contact. Pliers 
remain cool at all times. 


Flutter Meter 

AMPLIFIER CORP. OF 
398-25 Broadway, New York 13, 
N. Y. Model 491, type A, flutter, 
wow and drift percentage analyzer 
gives readings on various-speed 
16 and 35-mm sound film 
mechanisms, acetate film recorders, 


dises, 


magnetic wire and tape recorders 
and playback equipment. Built-in 
preamplifier and input attenuator 
will accept voltages ranging from 1 
mv to 100 volts. The unit can also 
be used to test f-m distortion in 
loudspeakers. Net price is $495. 
Complete descriptive literature and 
technical specifications are avail- 
able. 


Coax Switch 
THE WORKSHOP ASSOCIATES, New- 


ton Highlands, Mass., has an- 
nounced Model R-4A, a single-posi- 
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AMERICA, | 





when you need 


GOOD 
INSULATION 











. . . to make your product sell and 
serve, you have only two choices so 
far as mica goes . . . ordinary mica, 
and MACALLEN MICA. And—be- 
cause it is easy and economical to 
say MACALLEN, and hard and ex- 
pensive to right the engineering 
wrongs that poor mica brings, you'll 
find that most canny production and 
purchasing men are forgetting that 
there's such a thing as plain, every- 
day mica. Just check on those 
electrical products that lead the 
reputation parade. You'll find that 
they are MACALLEN MICA in- 
sulated—one good name helping 
another. 





PRECISION 


Many engineers never 
connect precision with 
mica processing—until 
they become ac- 
quainted with MAC- 
ALLEN MICA, with its 
accuracy of shape, 
thickness, flexibility and 
other qualities. Do you 
know it? 











MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


has 
when you think of MICA,think of MACALLEN 4a, 


Tore, 
T 


=< 
— 


THE MACALLEN COMPANY © #6 macatten sr. soston 27, mass. 


CHICAGO 565 Ww WASHINGTON BLVD @ CLEVELAND 1231 SUPERIOR AVE. 
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PRECISION 


POTENTIOMETER 
PERFORMANCE 
THAT EXCEEDS 
SPECIFICATIONS 


In potentiometers, “Fairchild” and “Precision” are synonymous Because 
in Fairchild Potentiometers, close-tolerance machining of all parts goes 
hand-in-hand with the careful selection of the right contact materials 
and the right resistance wire. This, plus painstaking assembly by skilled 
craftsmen and the exact adjustment of wiper arm pressure, adds up to 
potentiometer performance that assures sustained accuracy over a service 
life far exceeding the guaranteed 1,000,000 cycles of operation 

Foirchild engineers will be glad to help in the selection of both linear 
and non-linear potentiometers to meet your particular needs. Address: 
Dept. L, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 
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, . re 
"RANSCRIPTION TONE QUALITY! 

e Feit frequency to 10,000 cycles! Bell- 
like supertone makes even old players 
thrilling! 





favorit 
pressure, 





JEN No crys 

RMANENT! 

a RUGGED! Fe filaments to fay No 
tals, ma ifiers- Ceramic ; 
pre-amp rfectly for years 


performs pe 


NO TONE LIKE 


TITONE 


CALL YOUR JOBBER 
or write to 
ONOTONE 

Box T-4, Elmsford, N. Y. 
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NEW PRODUCTS (continued) 


tion, four-throw switch designed es- 
pecially for use with television 
transmission lines. It can also be 
used in r-f applications up to 350 
me and in low-level audio systems. 


Marine Radiotelephone 

WESTERN ELECTRIC Co., INC., 195 
3roadway, New York 7, N. Y. 
Model 248-A is a 250-watt marine 
radiotelephone designed to facili- 
tate ship-to-ship and ship-to-shore 


communications for ocean-going 


vessels. Thirty transmitting fre- 
quencies are provided, three from 
each of the ten marine service bands 
between 2,100 ke and 18,000 ke. 
Transmitter and receiver units pic- 
tured here are controlled from a 
small remote unit that can be 
mounted anywhere on the ship. 


Printed Circuits 

KENYON INSTRUMENT Co., 1345 
New York Ave., Huntington Sta- 
tion, L. IL, N. Y., announces three 
new processes for the fabrication of 
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MICROSEN PRESSURE TRANSMITTER 
Means “ONE-POINT” Pressure Indications 


An economical, efficient and accurate method of 
transmitting pressure indications to a central con- 
trol point, through simple electrical wiring, is pro- 


vided by the mew Microsen Pressure Transmitter. 


Such transmission avoids the dangers and difh- 
culties present with long pressure lines that must 
pass through areas where leakage or fracture of those 


lines may cause serious damage. 


The complete installation is simple and easy. The 
transmitter is connected to the pressure source in 


exactly the same manner as a Duragauge. 


Since the power supply can be any of the normally 


used circuits commonly available in industry, the 
electrical connections are equally simple. All models 


are available in standard Duragauge pressure ranges. 


Write for specific information. 


MICROSEN 


PRESSURE TRANSMITTER 
-A ‘Product of 
MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 
Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges, Consolidated S 


Safety and 
Relief Valves. Builders of ‘Shaw-Box' Cranes, 'Budgit’ and ‘Load Lifter’ Hoists and other lifting specialties 
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Very Low Capacitance 
Mt Very Low Capacs ym 


Available for your Data File 


Loe ATALOGY ©™ 


| Complete Information on 


|WASHERS and 
STAMPINGS 


WASHER 


Here’s a pocket edition catalog made 
to order for those engaged in the se- 
lection and purchase of washers and 
stampings . . . forty-six fact-packed 
pages of worth-while descriptive ma- 
terial, including illustrations of many 
of the more than 22,000 dies availa- 
ble in our plant to save you unneces- 
sary die charges and delay. Write for 
your free copy, today. It will be sent 
to you without cost or obligation. 
Ask for Catalog No. 20. 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


2118 S. BAY ST., MILWAUKEE 7, WISI 
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Bittitaaceiyi 
Beaut 


ELECTRIC SOLDERING 
IRONS 


are sturdily built for the 
hard usage of industrial 
service. Have plug 
type tips and are con- 
structed on the unit 
system with each 

vital part, such as 
heating element, 

easily removable 

and replace- 

able. In 5 

sizes, from 50 

watts to 550 

watts, 


TEMPERATURE 
REGULATING 
STAND 


This is a thermo- 
statically con- 
trolled device for 

the regulation of 

the temperature 

of an electric soldering 
iron. When placed on ¥ 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 





AMERICAN ELECTRICAL 
HEATER COMPANY 
DETROIT 2, MICH., U.S. A. 
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NEW PRODUCTS (continued) 


electrical, electronic, and optical 
parts at low cost in either small or 
large quantities. Principal tooling 
up is the production of an enlarged 
drawing of a part which is then 
reduced and duplicated by essenti- 
ally photographic processes. Liter- 
ature is available. 


Insulated Wire 


WILLIAM BRAND AND Co., 276 
Fourth Ave., New York 10, N. Y. 
Turbotherm REL-16A insulated 


wire carries 105 C rating with con- 

tinuous operation for 300 and 600 

volts. It comprises a viny] dielec- 

tric with a closely braided lacquered 

glass jacket. Operating range is 
10 to 105 C. 


R-F Step Attenuator 

A. F. SMUCKLER & Co., INC., 202- 
208 Tillary St., Brooklyn 1, N. Y. 
The r-f step attenuator illustrated 
is of the coaxial turret type and 


gives 80 db of attenuation in four 
equal steps. Input impedance is 50 
ohms resistive when terminated by 
a 50-ohm output resistive imped- 
ance. Error due to frequency char- 
acteristics is 0.25 db from 0 to 
600 me. 


DPDT Relay 

LEACH RELAY Co., 5915 Avalon 
Blvd., Los Angeles, Calif. The 637- 
57A hermetically sealed relay is 
provided with a standard octal plug 
having a metal locating pin and 
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pTABLE, LABORATORY ~The 


regulated power supply 


V Continuous range from O to 300 volts 
V No-load to full-load regulation better than 
1% for voltages above 30 volts 


The RCA WP-23A is a compact, portable, 
regulated power supply expressly designed 
for shop, laboratory and factory, where 
a reliable source of constant dc voltage is 
required. The output of the WP-23A 
is virtually independent of line-voltage 
and load-current variations. Ripple volt- 
age is less than 8 RMS millivolts. Primarily 
intended as an extremely stable “B” sup- 
ply, the WP-23A is also useful as a 
low-impedance “‘C’”’ bias supply. 


The WP-23A will deliver 120 ma over 
an output range of 120 to 300 volts. Two 
WP-23A’s can be connected in series to 
double the output voltage. It will meet the 
demands of pulsed currents of short dura- 
tion in excess of continuous current 
ratings. Auxiliary terminals on the front 

Where mounting of 
the WP-23A ina 
standard 19-inch re- 
lay rack is desired, 
the WS-I8A Rack 


Adapter Panel is 
available on 
order 


panel provide unregulated outputs of 600 
de volts at 120 ma and 6.3 ac volts at 
5 amperes. 

For full details, ask your RCA Test and 
Measuring Equipment Distributor for Bul- 
letin 2F720, or write RCA, Commercial 
Engineering, Section 42FY, Harrison, N.J. 





SPECIFICATIONS 
Regulated DC Output 
Voltage range (continuously adjustable). . 
Current range for 120-300 volts 
Current range for 60-120 volts 
Current range for 0-60 volts 
Regulation for line-voltage variation 
of 105 to 125 volts Less than 1'/, per cent 
Regulation above 30 volts for zero 
load to full load ° Less than 1 per cent 
Ripple voltage (RMS) Less than 8 millivolts 
Auxiliary Unregulated DC 
Voltage (approx.)..... ~ 
Current Capability... ~~... 6c ccceeeweeeees 
Ripple Voltage ocostevencosesed 0.1 volt 
Auxiliary Unregulated AC Output 
WONG cnc nc cecccnnccccocccssccsesscses 6.3 volts 
Current Capability........ 
Input Power 105/125 volts, 50/60 cycles, 175 max. watts 
Dimensions ... Height, 10; width, 13'/,"; depth, 7'/,” 
Weight 25 Ibs. 











Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION of AMERICA 


TEST AND MEASURING EQUIPMENT 


HARRISON. M. J. 
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PIONEERS 
in TIMING 


MARINE 
RADAR 


THE “MARINERS’ PATHFINDER” *RADAR 

represents pioneering in the field at 

of navigation by the Raytheon Manufacturing Co. and in the field of 
timing by Haydon Manufacturing. The development of equipment 
components enabling today’s ships to sail safely and on schedule 
in all weather is typical of Haydon’s pioneering in the science of timing. 
Knowing that any equipment is only as good as its components, 
Raytheon relies on the quality of Haydon timers for dependable 
radar operation. In one model, a 5901 series time delay relay pro- 
tects a magnetron tube by providing a 3 minute interval for tube 
warm-up prior to application of plate voltage. In another a Haydon 
timer provides a 5 second delay to allow a motor generator to attain 
operating speed. A third delays operation of rectifier tubes 45 seconds. 
In each instance engineering by Haydon and Raytheon is coupled to 
insure dependable operation. 

For thoroughly reliable timing devices, take time to talk time with 
Haydon. See the Haydon insert in Sweet's File for Product Designers, 
or write for your own copy of the complete Engineering Catalog. 
An experienced field representative will be pleased to discuss your 
requirements and demonstrate Haydon timing at your desk. 

* “Mariners’ Pathfinder” is the trademark of Raytheon Manufactur- 
ing Co., denoting its commercial search radar. 


WRITE 2418 ELM STREET, TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INC. 


TORRINGTON 


HARNESS TIME TO q 


SUBSIDIARY OF GENERAL TIM INSTRUMENTS CORPORATION 


CONNECTICUT 
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NEW PRODUCTS (continued 


glass-to-metal seal on the plug pins. 
Equipped with a 235-ohm continu- 
ous duty coil, the new relay is 
double pole, double throw having 
«-inch contacts rated at 10 am- 
peres resistive load. 


Voltage Tester 


Fox VALLEY INSTRUMENT Co., 
Ingleside, Ill. The Polyvoltester 
positively identifies 110 and 220-volt 
lines, whether a-c or d-c, and 
polarity. It tests fuses, shorts and 


grounds. Test leads are made of 
wound nichrome wire protected by 
two vinyl coverings. Possibility of 
a short circuit occurring through 
the tester is eliminated by the 
11,000 ohms resistance in the 
leads. 


Radioactivity Detector 


NUCLEAR DEVELOPMENT LABORA- 
ToRY, P. O. Box 7601, Kansas City, 
Mo. Model PRD1 is a midget port- 
able radioactivity detector for radi- 
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NEW PRODUCTS (continued) 
ation survey work and uranium 
prospecting. A waterproofed probe 
containing a sensitive metal-shell 
beta-ray Geiger counter and scaling 
circuit is connected to the battery 
box by a 5-foot flexible cable. Ex- 
pected life of the counter tube is 
over 10° counts, and life of the bat- 
teries and other components is more 
than 10,000 hours. Maximum radia- 


tion intensity covered is limited by | 
the sealing ratio (25 to 1) to about | 


5,000 counts per minute. 


Thermocouple Connector 
Panel 


THERMO ELECTRIC Co., Fair Lawn, 
N. J. The panel illustrated provides 
a quick and flexible method for con- 


necting any thermocouples of a 
group to any position on multiple 
recorders or indicating and control- 
ling pyrometers. It is suitable for 
pilot plant use or for checking 
temperatures in many industrial 
heat-treating aircraft 
engines, chemical processes, power 
plants and oil refineries. 


processes, 


Dual Recorder 


RAHM INSTRUMENTS INC., 12 West 
Broadway, New York 7, N. Y. 
Model RO2B is a dual-channel di- 
rect-recording oscillograph. It 
will draw an instantaneous graph 
of any two electrical signals 
within its frequency range and 





display their wave shape, ampli- | 
tude and frequency for immediate | 


ELECTRONICS — June, 1949 


= 


you can 6e SURE.. ie its 


> 


FOR ELECTRICAL APPARATUS 


... 0 Yt COO 


Your apparatus can have higher electrical stamina . . . longer 
operating life... if insulated with Westinghouse ‘“Tuffernell” 
Insulating Varnishes. 

Outstanding among these new varnishes are Tuffernell 
B-161, B-163, and B-165. All are thermosetting; and each 
has specific properties of high resistance to heat . . . moisture 
... centrifugal force ...and to other enemies that break 
down ordinary varnishes. 

It is because of these properties that Baker-Raulang, of 
Cleveland, chose Tuffernell B-163 for their well-known line 
of industrial trucks, tractors, and cranes. They like B-163's 
deep penetration of windings, giving better heat transfer 
and cooler-running motors. They have found#too, that B-163 
is economical and faster to use, and stands up in rugged service. 

The complete Tuffernell line includes Insulating Varnishes 
and Compounds for your application. All are described in 
Bulletin 65-120, available on request. 

Investigate Tuffernell today for your needs. Call your nearby 
Westinghouse office, or write Westinghouse Electric Corpora- 
tion, Dept. 36, P.O. Box 868, Pittsburgh 30, Pennsylvania. 

J-06418 


Westinghouse 
TUFFERNELL INSULATING VARNISHES 


—for every electrical need 





Oo Heavy steel base. 

9 Coil readily replaced 
by removing 2 heavy 

screws holding E-shaped 

magnet frame. 

3) Accessible solderless 
type terminals are con- 

veniently located. All line 

terminals at top; load ter- 

minals at bottom. 

© Any pole can be 
changed from normal- 

ly open to normally closed, 

or vice-versa, without ad- 

ditional parts. 


‘INDUSTRIAL 
CONTACTORS 


2 TO 8 POLE 
600 VOLT A.C. 
) 1O—15 AMPERE SIZES 
REVERSING — NON-REVERSING 
TYPES 


INTERCHANGEABLE CONTACTS 


G Melamine stationary 
contact block and mov- 
able contact carrier. 
6) Stationary and movable 
contacts can be readily 
replaced with use of screw 
driver only and without 
removing wiring. 
Vacuum impregnated 
magnet coil designed 
for continuous 50/60 cycle 
service. 
For descriptive bulletin 
No. 600 write Dept. D-6 


R- B-M DIV., Essex WIRE Corp. 


MANUAL AND MAGNETIC 


ORT, 





ELECTRIC CONTROLS 


— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 








Pont Re 


‘wave guide & coaxial ae 


@ RAPID INSTALLATION 

@ HIGH EFFICIENCY 

@ UNIFORM IMPEDANCE 

@ COMPLETE LINE OF 
FITTINGS 


* Transmission line in all types 
Re standard RMA sizes for FM and TV 


GENERAL CERAMICS Transmission 
Lines are available in sizes to meet 
any installation requirement. All lines 
are of the bead supported type, in 
standard lengths. Fabrication to close 
tolerance assures highest efficiency. 
Special “clover leaf” spacer beads 
effectively reduce capacity effects and 


Our engineers are 


arcing. Carefully designed end seals 
assure permanently gas-tight termina- 
tions. Pressurizing equipment, includ- 
ing gauges, valves, etc., impedance 
matching units, wave guide and co- 
axial assemblies for antennae and 
R.F. sections are supplied to exact 
requirements. 


always pleased to 


check any project and furnish queens. 





onorat’ CRRANS wn ond STEATITE CORP. 





GENERAL OFFICES and PLANT: 22 CROW’'S MILL ROAD, KEASBEY, N. J, 


MAKERS OF STEATITE, 


FERRAMIC 


ZIRCON PORCELAIN 


LIGHT DUTY REFRACTORIES AND CHEMICAL EQUIPMENT 


| 
} 
| 
' 

















34%. KW 
VACUUM TUBE 


BOMBARDER 
INDUCTION 


HEATING UNIT 


Only $975 


Never before a value like this 342 KW 
bombarder or high frequency induction 
heater . . . for saving time and money in 
surface hardening, brazing, soldering, an- 
nealing and many other heat treating 
operations. Is 


Portable . . . mounted on four 
rubber coasters. Width 1414”; 
depth 27”; height 4212”; weight 
300#. 


Operates from 220 volt line. Complete 
with foot switch and one heating coil 
made to customer's requirements. Send 
samples of work wanted. We will advise 
time cycle required for your particular 
job. Cost, complete, only $975. Imme- 
diate delivery. 


Scientific Electric Electronic Heaters are 
made in the following ranges of power: 
1-2-3-5-742-10-1242-15-18-25-40-60-80- 
100-250. KW. 


Sc e ei 
ELM iin 


Division of 
“S” CORRUGATED QUENCHED GAP CO. 


105 - 119 Monroe St., Garfield, N. J. 
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NEW PRODUCTS (continued) 


PRECISION 


ransformers 


FOR TODAY’S 
MORE EXACTING 
analysis and synchronization. The : REOQU I R E M E NTS 


unit has a 3,400-ohm impedance, 
center tapped. Frequency response 
without amplifier is flat from 0 to POWER--AUDIO 
70 cps; down one-half at 100 cps. 
Descriptive literature and price CHOKES - - FILTERS 
list are available. 
, ENCLOSED CASE, compound filled, for 

Radiation Meter cans up to 300 WA. Wide Congo of For Television and all other appli- 


standard audio transformer units. z “ 
THE NUCLEONIC CORP. OF AMERICA, | cations where specifications are pre- 


497 Union St., Brooklyn 31, N. Y. 
Model RM-1 radiation meter fea- 
tures a continuously variable high- 





cise and the emphasis is on qual- 
ity and performance, famous 
FERRANTI transformers offer 


superior value. 


Into each unit goes long years of 
specialized experience, plus up-to- 
the-minute knowledge of today’s 
improved practices and latest ma- 
terials. Our large and varied stock 
of patterns, tools, and dies often 
permits us to supply “custom” 
requirements from standard parts, 


HERMETICALLY SEALED ond ~— effecting worthwhile savings. We in- 
compound filled cases. Glass or 

ceramic sealed terminals. De- 
signed to meet JAN salt water 
immersion tests. 


vite your inquiries. 
voltage supply. A meter range 
covers three ranges of activity— 
5,000, 50,000, and 500,000 counts 
per minute. Meter accuracy is 
better than 2 percent, full scale. 


Tele and Lab Scope 
GENERAL ELECTRIC Co., Syracuse, 
N. Y. Type ST-2A five-inch oscillo- enue tues S08 to enti 


-_ ae s<jone - 2a j sJe. production, minimum cost and 
scope was designed for use in tele esis to aan raion 


FERRANTI 


ELECTRIC, INC. 
30 ROCKEFELLER PLAZA 
New York 20, N.Y. 


ELECTRONICS — June, 1949 














paevner 4” 


NOWICR 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 








Vickers Magnetic Amplifier 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development Section 
available for your technical problems in relation to the 
following — 
MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
ie Willem fo) Ge Vc) iiciti@ yee) t) 
ie Vilem epic) ae-)134:m ee), bite) &.) 
POWER SATURABLE REACTORS 
RECTIFIERS 
PHOTOELECTRIC CELLS 
SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS «+ ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the above involve 
general use of tubeless amplifier circuits— Magnetic Amplifiers. 


For information regarding application of the above relative to your 
requirements, you are cordially invited to consult our Engineering 
Department. 

@ 


VICKERS !\ Vf ELECTRIC 


\ 
“Vis\ 


DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 
A UNIT OF THE SPERRY CORPORATION 


E-6 





NEW PRODUCTS (continued) 
vision and general laboratory appli- 
cations. Straight resistive coupling 
is used to obtain its wide fre- 
quency response, and there is no 
positive slope to the frequency re- 
sponse curve, which falls off so 
gradually that the scope can be used 
on input frequencies up to 3 me. 
The input attenuator to the vertical 
amplifier will attenuate voltages by 
as much as 1,000 to 1 without fre- 
quency discrimination. Intensity of 
the c-r beam can be modulated. 


Multipurpose Oscillograph 


PRECISION APPARATUS Co., INC., 
92-27 Horace Harding Blvd., Elm- 
hurst, L. I., N. Y. Series ES-500 is 


a 5-inch high-sensitivity c-r oscillo- 
graph with extended-range, voltage- 
regulated amplifiers for multi-pur- 
pose a-m, f-m and television appli- 
cations. It features an extended 
range vertical amplifier response to 
1 mc, a 2-megohm approximate in- 
put resistance, a 20-uuf input capac- 
itance and a 20-mv vertical amplifier 
sensitivity. Net price is $149.50. 


Electron Diffraction 


GENERAL ELECTRIC Co., Schenectady 
5, N. Y. The electron diffraction 
instrument illustrated uses a stream 
of electrons to study a layer of 
metal less than a quarter-millionth 
of an inch thick in jet engine re- 
search. Chemical changes invisible 
to an ordinary microscope can be 
detected. In operation, electrons 
from a_ tungsten filament are 
focused by a magnetic lens. The 
beam is directed to a metal surface 
at an angle and the tiny projections 
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115 volts: 

400-800 Cycles—140 C.F.M. 

400-1600 Cycles—15-20 C.F.M. 
NOW IN PRODUCTION 


Other freq y ranges availab! 


GEAR MOTORS, AXIAL FLOW FANS 
AND MOTORS ALSO FURNISHED 





These Induction Motors and Blowers 
are designed for use with engine 
driven alternators supplying variable 
frequency power throughout a wide 
range. They are very suitable for use 


in cooling tubes and amplifier boxes, | 
band switching or driving mechanisms | 
on military and electronic equipment. | 


ALSO NEW 
PERMANENT MAGNET 


ALTERNATORS 
For critical Instrument 
and Equipment Applica- 
tions. 

PURE WAVEFORM 
1, 2, or 3 Phase 


2, 4, 6, 8, or 12 poles 


All Frequencies 


Special Types for customer needs 
Standard Types Available. 
Continuous Duty 
115V, 3 Phase, 45VA, 400 cycle at 6OOORPM 
115V;, 2 Phase, 15VA, 60 cycle at 3600RPM 
15V; 1 Phase, 1.1VA 180 cycle at 3600RPM 
70V; 1 Phase, 10 VA, 60 cycle at 3600RPM 
45V, 1 Phase, 25 VA, 1000 cycle at SOOORPM 


EASTERN AIR DEVICES, INC. 
585 DEAN ST., BROOKLYN 17, N.Y. 


DESIGNERS AND BUILDERS OF STANDARD 
AND SPECIAL ROTATING EQUIPMENT 
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ENLARGED VIEW 


IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 








KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
ond finishes on any metol or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 
MANUFACTURING CO. 


50 NORWOOD ST. 
TORRINGTON, CONNECTICUT 
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S.S.WHITE FLEXIBLE SHAFTS 
PROVIDE FEATHER-TOUCH™ 
TUNING OF VARIABLE ELEMENTS 








"PROVE IT YOURSELF" 


“Here’s a convincing test of the smooth 
sensitivity of S.S.White remote con- 
trol flexible shafts. 1 call it the 
‘Loop Test’, 


“It's really quite simple. Take an 
S.S.White remote control shaft—the 
type that’s commonly used to connect 
variable elements to their control 
knobs in electronic and radio equip- 
ment. Loop it in the manner shown at the right. Then, with the 
loop resting on a flat surface, rotate the shaft with the fingers. 


“Note how smooth and easy it turns. This responsive jump-free 
action tells the story of the sensitive, accurate tuning you get 
with S.S.White flexible shafts. The reason, of course, is that 
these shafts are engineered and built specifically for remote 
control with deflection and backlash held to a minimum”. 


If you would like the whole story about S.S.White flexible 
shafts, write for this 


FREE FLEXIBLE SHAFT HANDBOOK 


It contains 260 pages of facts and data on flexible 
shaft application and selection. A copy will be 


sent free if you write for it on your business 
letterhead. 


SS. WHITE ypu sTRIAL, oo. 





oo DEPT. 10 EAST 40th ST., NEW YORK 16, N. Y. a= 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One of Americas AAAA Industrial Enterprises 





PRODUCTS (continued) 


that are characteristic of the mate- 
rial or its experience form the 
image. Alternatively, the beam can 
be passed through a very thin sec- 
tion of metal to produce an image 
on a fluorescent’screen or a photo- 
graphic film. 


Automatic Speed Control 


INDUSTRIAL ASSOCIATES, 8845 W. 
Olympic Blvd., Beverly Hills, Calif. 
The Varitronic drive is a new elec- 
tronic automatic speed control unit 
for machinery prime movers. The 





gry 
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system uses the flexible perform- 
ance characteristics of d-c motors 
but is operated from a-c. It em- 
braces either constant torque or 
constant h-p, and control can be 
held to as close as two percent of 
basic speed. The unit is manufac- 
tured by Electron Equipment Corp., 
South Pasadena, Calif. 


Soldering Aid 


HytroN RADIO & ELECTRONICS 
Corp., Salem, Mass. While the iron 
keeps the joint hot, the fork tip of 
the soldering aid straddles and 


ai dias 
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NEW PRODUCTS (continued) 


grips the end of the wire, and 
effortlessly unwraps it. Shifting to 
the other side of the lug, it grips 
and puils wire free. A spade-type- 
reamer tip clears the lug hole of 
solder or pushes other wires aside 
for new wire. The fork tip guides 
the new wire through and around 
the lug, holding it in place for 
soldering. 


Lightweight Geiger Counter 


OMAHA SCIENTIFIC SUPPLY CO., 
3601 N. 24th St., Omaha 10, Ne- 
braska. The TX-8 Geiger counter 


weighs less than four pounds and 
incorporates a rate meter. Designed 
especially for prospectors of radio- 
active minerals it has a battery life 
of at least six months. 


Transmission Measurement 


THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J. The 11-A trans- 
mission measuring set uses only one 
transformer, one meter and one 
meter range control. Designed for 


a-m and f-m broadcasting stations 
and laboratory use with an external 
audio signal generator, the set is 
calibrated on the basis of 1 mw into 
600 ohms and utilizes the standard 
vu meter. 


Industrial Integrator 


WESTON ELECTRICAL INSTRUMENT 
CorP., 617 Frelinghuysen Ave., 
Newark 5, N. J. Model 808 integra- 
tor, designed for use in general in- 
dustrial and research applications, 
provides means for simple and effec- 
tive integration of d-c potentials or 
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B & W AUDIO OSCILLATOR 


Provides an extremely low distor- 
tion source of frequencies be- 
tween 30 and 30,000 cycles. 
Self-contained power supply. Cal- 
ibration accuracy of +3% scale 
reading. Stability 1% or better. 
Frequency characteristics: output 
flat within +1 DB, 30 to 15,000 
C.P.S. Size 133/44" x 7!/4" x 91/2." 
Fully portable. 


B & W DISTORTION METER 


An ideal instrument for either 
laboratory or field use. Measures 
total harmonic distortion for the 
range of 50 to 15,000 cycles, and 
measures harmonics to 45,000 
cycles. Also measures residual 
hum and noise up to 60 DB be- 
low any reference level. Volt- 
meter and DB meter range is 
from 30 to 30,000 cycles. Highly 
sensitive and accurate. Size 133/," 
x 7! 4" x 9! 2". 


B & W FREQUENCY METER 


An accurate and convenient 
means of making direct measure- 
ments of unknown frequencies 
up to 30,000 cycles. Useful in 
measuring beat frequency be- 
tween two R.F. signals. Integral 
power supply. Handy for routine 
checking of audio oscillators or 
tone generators. Highly sensi- 
tive, this unit will operate on any 
wave form with peak ratios under 
8 to 1. Size 133/4" x 71/4" x 91/4", 








Built to Match Broadcast Station Requirements 


Although relatively low in cost, these B & W instruments meet 
the exacting demands of modern research and engineering lab- 
oratories, as well as the full indorsement of many well-known 
broadcast stations. They combine a high degree of accuracy 
with outstanding durability and ease of use. 


MODEL 300 


WRITE FOR B & W CATALOG SUPPLEMENT NO. 1... containing full details 


on these and other B & W instruments and electronic specialties, 





BARKER & WILLIAMSON, Inc. 


Dept. EL-69, 237 Fairfield Ave. 


Upper Darby, Pa. 
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instantaneous 


recordings from D.C. to 100 cps! 


accurate 


recordings of voltages, pressures, strains, 
vibrations and countless other phénomena! 


permanent 


ink on paper recordings by Brush Oscillo- 
graphs make their use almost unlimited! 


signals can be measured. Whenever desired, record- 
ings may be stopped for notations on chart-paper! 


INVESTIGATE Brush measuring devices before you buy... they offer more 
for your money. Why not have a Brush field engineer call? At no obligation, 


of course. Just call or write, today, you will find it worth a few seconds’ time! 


THE 


Druibsy 3405 Perkins Avenue e Cleveland 14, Ohio, U. S$. A. 


MAGNETIC RECORDING DIVISION © ACOUSTIC PRODUCTS DIVISION 
DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIVISION © CRYSTAL DIVISION 


a 


Canadian Representative: A. C. Wickman, (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 
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| eurrents with respect to time. Fun- 
| damental elements are an integrat- 


ing relay, an electronic relay circuit 
with associated sealed reed type re- 


| lays, and a counting mechanism. 
| Literature is available. 
| Voltage Regulator 


| THE SUPERIOR ELECTRIC Co., 77 
| Hannon Ave., Bristol, Conn., offers 


the Stabiline type 1E51005, a 500- 


| va instantaneous electronic voltage 


regulator, with an input from 95 to 


135 volts and an output adjustable 
between 110 and 120 volts. Stabili- 
zation is +0.1 percent and regula- 


| tion, 0.15 percent of preset value. 


Recovery time is 3 to 6 cycles. 


Power Amplifier Tube 


| GENERAL ELECTRIC Co., Syracuse, 


N. Y. Type 19BG6-G new beam 
power amplifier tube is especially 
useful in horizontal-deflection cir- 
cuits of television receivers and 
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dMicone |. 
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Volume users 


x of 
Special Fasteners 


folate Mel lit-to Mel -Nala-33 


100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of solenoids activated by automatic 
or finger-tip control. But there's a limit to the 
amount of work even mechanical muscles can 
do. That limit is set by restrictions on size or 
weight and by the heat stability of the insu- 
lating materials used in winding the coil. 


turn first to 


UNITED-CARR 
for cost-cutting 
design engineering 
service 


Send us your specifications or 
requirements. Address Dept. 14 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 


Cd 


PHOTO COURTESY B/W CONTROLLER CORPORATION 


Silicone insulated “Hi-Power” small space sole- 
noids operate continuously in either 25 cycle 
110 to 220 volt or 60 cycle 110 to 550 volt service. 


Use of heat-stable Silicone Insulation hos 
enabled engineers at B/W Controller Corpo- 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
the size or weight of their small space solenoids. 
For example, the new B/W “Hi-Power” solenoid 





has a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class “A” solenoid. 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
of electrical insulation gives long and con- 
tinuous service at temperatures in the range of 
200-260° C. “Hi-Power" solenoids operate 
continuously in 25 cycle 110 or 220 volts as well 
as in 60 cycle service up to 550 volts. DC 
Silicone Insulation also assures efficient op- 
eration in spite of high ambient temperatures, 


And Dow Corning Silicone electrical insulation 
gives you more power per pound in other 
kinds of electrical equipment including motors, 
transformers, and generators. For more infor- 
mation, coll our nearest branch office or write 
for our new collection of case histories on 
Silicone Insulation, pamphlet No, G7-N5. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta © Chicago ® Cleveland * Dallas 
New York © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 


-- 


| * ih? ve { 
| FIRST IM StLtCONES | 
- 
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To say that repeated erasures and redrawings on 
tracing cloth leave absolutely no semblance or trace of 
feathers to snare the unwary pen is — well, that is a bit 
too strong a statement. This applies to all tracing cloth. 

But we do say this, without fear of contradiction — 
repeated erasures and redrawings made on Holliston 


MICRO-WEAVE Tracing Cloth leave a minimum 
feathering. 

Exaggeration wins no customers. Modest claims 
— maximum uniform transparency, ready erasabil- 
ity, cleaner sharper blueprints, no pin holes or thick 
threads — are made for both MICRO-WEAVE 
Pencil and Ink Tracing Cloth. These qualities can 
easily be verified and proved on your own drawing 
board. Write for generous sample. Test and be 
convinced, 


THE HOLLISTON MILLS, INC. 


CHICAGO 


NORWOOD, MASS. 


of 


NEW YORK 


"More than 60 years off 
| leadership and experi- 
| ence in developing spe- 
cial purpose cloths for 
| industry. With such a 
ckground of experi- 
ice it is little wonder 
‘that Holliston Tracing 
‘Cloth is second to none. 
Try MICRO-WEAVE. 














The No. 90651 
GRID DIP METER 


The No. 90651 MILLEN GRID DIP METER 
is compact and completely self contained. 
The AC power supply is of the “trans- 
former” type. The drum dial has seven 
calibrated uniform length scales from 1.5 
MC to 270 MC with generous over laps 
plus an arbitrary scale for use with special 
application inductors. Internal terminal 
strip permits battery operation for antenna 
measurement. 








JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 
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may be used with picture tubes 
operating at less than 10 kv. The 


| d-c plate voltage is 500 v, while d-c 
| plate current is 100 ma. Peak 


heater-cathode voltage is 250 v 


| . sae . . 
| with heater positive or negative in 


respect to cathode. 


Sealing Device 
SPECTRUM MFc. Co., 540 N. 63rd 
St., Philadelphia 31, Pa., has an- 


nounced a complete redesign of the | 
electronic corner stayer, a device 


used for sealing corners of trans- 
parent boxes without cement. It 
may be used for the production of 
acetate tubes and handles any size 
container with maximum seam 
length of 5 inches. Current con- 
sumed averages under 200 watts 
and the unit operates on 110 volts 
a-c. 


Tiny Resistors 

WILKOR PrRopuctTs, INC., 3852 W. 
150th St., Cleveland 11, Ohio, is 
producing a line of tiny Carbofilm 


resistors for use in miniature elec- | 


tronic units. They are available in 


sizes } to 1 watt, in values from 20 | 


PARABOLIC 
ANTENNAS 


FOR 


@ FM and AM Studio-to-Transmitter Link 
@ Television and Facsimile Relay Work 

@ Multi-channel Point-to-Point Relay 

@ Research and Development Laboratories 





| The Workshop can supply parabolic an- 
|} tennas in a wide range of types, sizes and 
| focal lengths, plus a complete production and 
| engineering service on this type of antenna 
Workshop test equipment and measure- 
}ments for the determination of antenna 
| characteristics is outstanding in the industry 
| These facilities, coupled with the wartime 
experience of its engineers on high frequency 
antennas, assure exceptional performance. 





40-inch, 2000 mc. Antenna with 
Plexiglas radome for weather protection 


| SPECIFICATIONS —Model 2000 


| FREQUENCY RANGE 1990 to 2110 me. 

INPUT IMPEDANCE 52 ohms nominal 

V.S.W.R 1.05 or better at specified 

frequency 

| POLARIZATION Vertical or horizontal 

| REFLECTOR SIZE 40" 48" 72” 

GAIN 25 db. 27 db. 30 db 

SIDE LOBES 20 db. down or better 

INPUT CONNECTION Weatherproof type “*N” 
fitting. Special fittings 
are available for RG- 
8/U, RG-17/U, or 
7/8-inch copper line. 

MOUNTING —Three types available 

WIND LOADING —All elements will with- 
stand an actual wind 
velocity of 80 m.p.h. 
when coated with one- 
half inch of ice. 


Send for New Parabolic Antenna Catalog 


The WORKSHOP ASSOCIATES, Inc. 
64 NEEDHAM STREET 
Newton Highlands, Massachusetts 
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ohms to 5 megohms and with toler- 
ances of 0.5 to 1 percent. The small- 
est type measures * inch diameter 
over caps, 8 inch overall length, with 
14 inch tinned copper leads. 


R-F Ohmmeter 


GENERAL ELECTRIC Co., Syracuse, 
N.Y. Type YKS-1 radio-frequency 
ohmmeter, designed for rapid and 


accurate measurement of r-f re- 
sistance in radio components, has a 
range of from 50 ke to 80 me. A 
nomograph is supplied with the unit 
for quick conversion of power fac- 
tors and Q. 


BFO 


MARCONI INSTRUMENTS LTD., St. 
Albans, Herts., England. Type TF 
894 audio tester is a beat frequency 
oscillator calibrated directly over 


the range 50 to 12,000 cycles. Maxi- 
mum output is 300 milliwatts in 
600 ohms. The continuously vari- 
able level is indicated by an output 
meter and is made available across 
either the 0-to-50 db 600-ohm at- 
tenuator, or a 5,000-ohm impedance. 


Dielectric Heating Unit 

THERMEX DIVISION OF THE GIRDLER 
Corp., Louisville, Ky. Model 15R 
h-f dielectric heating unit is de- 
signed for preheating large rubber 
and plastic preforms. It will raise 
the temperature of 10 pounds of 
average material from 70 to 250 F 
in one minute. Oscillator, preheater 
and rectifier sections are contained 
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2 new stars in the field 


PEaQien ) Wren 
i 


a 


TELEVISION 
RECEIVERS 


Specify cosmALITE 


Cosmalite Coil Forms give exceptional performance 


at a definite saving in cost to you. 


Punched, threaded, notched and grooved to meet your 
individual specifications. 


Ask us about the many various 
punching dies we have available. 


Inquiries given quick action and 
specialized attention. 


*Reg. U. S. Pat. Off. 


deCLEVELAND CONTAINERG! 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES ot Plymouth, Wisc, Chicago, Detroit, Ogdensburg, N.Y, Jomesburg, N. J. 
ABRASIVE DIVISION ot Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, itd., Prescott, Ontario 


REPRESENTATIVES 
CANADA WM T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
ROPO T } 
baer ccm RT. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N.J 
NEW ENGLAND €. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE 
WEST HARTFORD, CONN. 





Berler for every Radio 


and Electronic Application 


SANGAMO 


Molded Tubular 


These molded capacitors are easier to tie 
into production lines because the especially 
designed, flexible leads are troublefree... 
they resist breakage and they can't pull out. 
There is no wax to run when heat is applied. 
The thermo-setting plastic case is molded 
with less heat...less pressure...the ele- 
ment is not distorted in fabrication. This 
means greater dependability—no “hot 
spots.” Try these stable, rugged, long-lived 
paper tubulars—used extensively by tele- 
vision manufacturers—you'll like them! 





SANGAMO 


Dry Electrolytic 


Meticulous care in manufacture protects 
Sangamo Electrolytic Capacitors against 
source contamination and assures corrosion- 
free elements. Positive electrodes are formed 
of rugged, etched-foil aluminum plate which 
insures longer life—greater dependability. 
Type PL “Twist Mount” capacitors are her- 
metically sealed in round aluminum cans, 
and are made in all standard dimensions 
and ratings common to the industry. Each 
unit is supplied with a bakelite and metal 
mounting plate. Bulletin 825 gives complete 
information. 


NEW PRODUCTS 
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in individual cabinets, mounted one 
upon the other. The unit operates 
on either 230 or 440 volts. 


I-F Aligner 


KAY ELEctTrIC Co., Pine Brook, 
N. J. The Megaliner provides a 


tunable c-w signal over the fre- 
quency range from 19 to 49 me for 


SPRINGFIELD, Bepees fee | 
ONTARIO the alignment of television and 


IN CANADA . SANGAMO |COMPANY LIMITED, LEASIDE 











IT WILL PAY YOU TO 
CONSULT THE NEW 


BUTRLSTIOS AR 


Included are complete descriptions 

and specifications on wire wound resistors 
of all types and sizes. Each is precision 
wound to close tolerance, and many 
feature special moisture-proofing to assure 
proper functioning under severest 
climatic conditions. INRESCO Resistors 
—available for IMMEDIATE 
DELIVERY—are supplied in standard 
or custom types to meet the most 
unusual design or operational require- 
ments, and are offered at prices that 
benefit from mass production facilities. A 
copy of the new INRESCO catalog 

will be helpful; write for it today. Prices, 
samples and estimates promptly 

on other than standard resistors. 


InN 
COMPANY 


1036 COMMERCE AVE., UNION, N. J. 


LELSESEELE 
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other similar i-f amplifiers. Pro- 
vision is made to place marker pips 
on the trace of an oscilloscope dis- 
play when ancillary equipment is 
used with the new instrument. 


Universal Bridge 


MARCONI INSTRUMENTS LTD., St. Al- 
bans, Herts., England. The uni- 
versal bridge type TF 868 employs 
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Precise | HAVE YOU EVER SEEN 
PERFORMANCE LIKE THIS? 


RESISTANCE 
MEASUREMENT 


D.C. TIMING MOTORS 


wii. CHRONOMETRIC § 


GOVERNORS 
A. W. HAYDON 





A PRIMARY TIME- 
POWER SOURCE OF 
EXTREME ACCURA- 
CY, PRACTICALLY 
UNAFFECTED BY 
VARYING VOLTAGE, 
LOAD OR TEMPERA- 
TURE. 





... with the Rubicon 
WHEATSTONE BRIDGE No. 1080 


A high precision instrument well 
suited for use as a laboratory standard 
as well as for routine measurements re- 
quiring exceptionally high accuracy. 


* Wide range —1 ohm, readable to 
within 0.0001 ohm, to 100 megohms. 


Five-dial rheostat usable as separate 
decade resistance box, 9x(1000+ 100 
+10+1)+10x.1 ohms. Limit of error 
in resistors of 1 or more ohms 0.02%. 


Plug-controlled ratio arms with resis- 
tors from 1 to 10000 ohms — limit of 
error 0.02% — versatile arrangement 
permitting numerous interchecks. 





Heavy substantial aged 9 

sistors for high stability. 
Extra-heavy sturdy switches with con- 
tact resistance less than 0.001 ohm. 


Fully described in Bulletin 100. 


... with the Rubicon 
TYPE B WHEATSTONE BRIDGE 


Another of the eighteen bridges listed 
in Bulletin 100 for nearly every type of 
resistance measurement . . . from high 
precision laboratory work to high speed 
production line inspection jobs. Write 
for your copy of the new edition of 
Bulletin 100 today. 


RUBICON COMPANY 


Electrical Instrument Makers 


3757 Ridge Avenue ¢ Philadelphia 32, Pa. 


At long last an accurately controlled motor drive is avail- 
able for Direct Current in a wide range of output speeds 
for use in computors, recorders, timers and controls. 

Precision timing is obtained by the use of a temperature- 
compensated clock escapement which pulses the motor 
circuit. This synchronizes the motor electrically with the 


speed of the escapement. 


Send for Catalog Me Pail 
sheet on D. C. .W-HAYDON 


Timing Motor 
COMPANY 


with Chronometric 
Governor . . . Our 
staffis at your WATERBURY 32, COMMECTICUT 


Ati: Corr 
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Deougn ond Menviedure of Electra! Timing Oevnes 


In Electronics, Stainless Meets Every 

Test Devised for Fastenings! 
Non-magnetic, resistant to corrosion or vibration, impervious to 
heat or cold, permanent . whatever the quality you demand, 
count on stainless fastenings to provide the most efficient answer! 
Reduce maintenance and look for longer life with stainless! 


7,000 Varieties 








Anti-Corrosive, America’s oldest and largest supplier dealing 
exclusively in stainless fastenings, carries this tremendous 
stock for your convenience .. . plus a special order service 
available for occasional odd sizes 











Write TODAY for Folder C-49 for Further Information! 


Metal Products Co., Inc. 


Manufacturers of STAINLESS STEEL FASTENINGS 


NEW YORK 











TEKTRONIX PLEDGES... 


To serve our customers with products 
and policies unexcelled in the elec- 
tronics industry and limited only by 
the current state of the arf. 


Tektronix Type 511-AD Oscilloscope 
$845 f.0.b. Portland 


Wide Band, Fast Sweeps 
The Type 511-AD, with its 10 
0.25 microsecond video delay line and sweeps 
as fost os .1 microsec. /cm. is excellent for the 
observation of pulses and high speed transient 
phenomena. Sweeps as slow as .0] sec. /cm. 
enable the 511-AD to perform superlatively os 
© conventional oscilloscope. 


me. amplifier, 


S444 


, 2? 


7 
777 
7s 


Tektronix Type 512 Oscilloscope 
$950 f.0.b. Portland 


Direct Coupled, Slow Sweeps 

The Type 512 with o sensitivity of 5 mv./em. 
DC and sweeps os slow os .3 sec. /cm. solves 
mony problems confronting workers in the 
fields where comparatively slow phenomena 
must be observed. Vertico!l amplifier band- 
width of 2 mc. ond sweeps as fast as 3 micro- 
sec. /em. moke it an excellent general purpose 
oscilloscope os well 





Both Instruments Feature: 
@ Direct 
Single, 


reading sweep speed dials 

e triggered or recurrent sweeps. 
@ Amplitude calibration facilities. 

@ All DC voltages electronically regulated 
@ Any 20% of normal sweep may be ex- 
panded 5 times 





The Tektronix Field Engineering Representative 
n your oreo will be pleased to demonstrote 
our instruments upon request. 


Cables, Tektronix 


712 S.E. Hawthorne Bivd. Portiand 14, Ore. 


NEW PRODUCTS (continued) 


a single dial for the direct measure- 
ment of inductance, capacitance, 
and resistance. The instrument in- 
corporates three separate bridge 
systems, a phase-balance control, 
and 1,000-cycle oscillator. Induct- 
ance can be measured over the 
range 1 uh to 100 h; resistance 0.1 
ohm to 10 megohms. The capaci- 
tance range is ly»f to 100 uf. The 
Q or tan 6 are given directly on the 
phase-balance control from which 
power factor can be derived. 


Multichannel Carrier 


FEDERAL TELEPHONE AND RADIO 
CorpP., 100 Kingsland Rd., Clinton, 

J., has developed the FTR 9-E-1 
multichannel telegraph system pro- 











viding up to 18 duplex circuits, o1 
speech plus 6 duplex circuits, for 
each 4-wire voice channel. It can be 
supplied either amplitude or fre- 
quency modulated. The f-m system 
is designed for circuits where the 
noise level is high and signal level 
changes in the transmitting 
dium are abrupt and great. 


me- 


Vibration Dampeners 


THE 
Co., 


CONNECTICUT HARD RUBBER 
407 East St., Haven 9, 
Conn. Shock Stops, a new -type of 
vibration dampener with a semi- 
pneumatic action, reduce vibrations 
from 75 to 90 percent where the 
disturbing frequency runs between 
1,000 and 3,000 cycles per minute. 
Effective in protecting balances, 
electronic devices and similar deli- 
cate equipment 
coming in from 
are available in 


New 


vibrations 
the outside, they 
square sheets as 


from 
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Use SILVER 
GRAPHALLOY 


! 
! 
I 


BRUSHES 
{ 


CONTACTS 


in BRUSHES 

for high current density  mini- 
mum wear low contact drop 
low electrical noise _self-lubri- 
cation 


in CONTACTS 
for low resistance 


non-welding 
character 


GRAPHALLOY works where others won't! 
Specify GRAPHALLOY with confidence. 


*A special silver-impregnated grephite 


GRAPHITE METALLIZING 
CORPORATION 


1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS 


large as 18x18 inches or in round 
shapes either 3+ in. or 2} in. in 
diameter. 


Tube and Set Tester 


PRECISION APPARATUS Co., INC., 
92-27 Horace Harding Blvd., Elm- 
hurst, L. I., N. Y. Series 654-P is 
a portable combination of a cathode 


(continued) 


BRAKES 


DIE-LESS 
DUPLICATING 


ROD PaRTERS 


Eliminate dies . . . speed production . . 


creates cWwhee 


di-acro 


MACHINES 


. in both your experimental 


and quantity run duplicating operations. An unusually wide variety 
of both simple and intricate parts can be precision made by “D1E- 


Less DUPLICATING’ 


* with the individual or co-operative application 
of D1-Acro Precision Machines (see examples at right) 


. Di-Acro 


Machines are now offered in a total of six types and 21 different 
sizes, including two new units—a power driven Shear and a hydrau- 


lic Bender. 


SEND FOR 40 PAGE CATALOG 


ENGINEERS—DESIGNERS—PRODUCTION MEN should all have this 

informative catalog which contains technical data covering Di-Acro 
achines and our offer of “Die-Less Duplicating” Eaqinorng 

Service to aid in solving en and production problems. WRITE 


FOR YOUR COPY TOI 
€ Pronounced “DIE-ACK-RO” 


e LAKE CITY, MINNESOTA 


conductance tube tester, dynamic 
battery tester and high-sensitivity 
a-c and d-e circuit tester (20,000 
ohms per volt). It offers full rotary 
selective ranges and functions and ke With ettached switch, 
requires use of only two pin jacks 49/64" d. 

for all standard ranges. *% As 


*% Only 15/ 
22/64" d. 


tough as larger 
controls 

% 500 ohms to 5 megohms 

*% .25 watt for linear 

REINER ELECTRONICS Co., INC., 152 | %& Standard taps @ 30 and 

W. 25th St., New York 1, N. Y. The | 1 a 


new type HVM probes, in conjunc- CLAROSTAT SERIES 47 COMPOSITION CONTROLS 
tion with any vtvm, measure high Despite midget size, these controls 
voltages in television sets, x-ray include the Clarostat Stabilized Ele- 

pe ae as " ment for on-the-button resistance 
machines and other apparatus. ealien sid aiaieaie 1 ity to 
Rated for use up to 30,000 volts climatic conditions and long wear- 
they contain multipliers which ex- end-teer. Use Series 47 contrals with 
complete confidence in your crowded 
assemblies! 


High-Voltage Probes 


Available with factory-equipped 
switch, or without. Any type shaft. 
Standard 4-32 threaded bushing for 





g- 
Remember, you sacrifice nothing in 
gaining that space-saving 
advantage with these tiny- 
but-mighty controls. 

Ask for Bulletin No. 117. 
Let us quofe on your needs. 


and (25 


CANADIAN Ay yg co, t1d 
CLAROSTAT MFG. CO., INC. © DOVER, NEW HAMPSHIRE © In. Canada: CANADIAN poe van Dm 
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NEW PRODUCTS (continued) 


TROUBLE-FR 
tend the range of vacuum tube volt- 
meters times 100; for example, a 
reading of 270 volts with the multi- 
plier indicates an actual 27,000 
volts. They are supplied with the 
proper connector ready to attach to 
the individual instrument specified. 


e W & [ 
CUSTOM-BUILT 
TRANSFORMERS 





Literature 


Ultrasonic Measurement. Sperry 
Products, Inc., Danbury, Conn. 
Bulletin 3700 describes the theory 


Over 25 years’ experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 
by years of actual use. 


and general application of the 
Reflectogage to nondestructive 
measurements of plate and sheet 
stock, tanks, boilers, pipe and 
other formed parts and assemblies 
of metals and plastics up to four 
inches in thickness. 


Automatic Tester. 


From 10VA to 300 
KVA Dry-Type Only, 
Both Open and Encased, 
1, 2, & 3 Phase 15 to 


"”  NOTHELFER 
WINDING LABORATORIES 


9 ALBERMARLE AVE., TRENTON 3, N. J. 


Industrial In- 
struments Inc., 17 Pollack Ave., 
Jersey City 5, N. J. Description, 
operation and chief features of the 
Auto-Bridge are outlined in cata- 
log No. 18. The instrument treated 
is an automatic impedance bridge 
operating at high speed for pro- 
~ duction testing, sorting and test- 


PROMPT DELIVERIES! 








ing by unskilled personnel, of re- 


(— MEASUREMENTS CORPORATION 








Peak-to-Peak 
VOLTMETER 


.0005—300 
VOLTS 


MODEL 67 


Designed for accurate indication 
of the peak-to-peak values of 
symmetrical and asymmetrical 
waveforms, varying from low 
frequency square waves to 
pulses of less than five micro- 
seconds duration. 

.0005-300 volts peak-to-peak, 
.0002 -100 vo'ts r.m.s. in five 
ranges. Semi-logarithmic, hand 
calibrated scales. 

Provision for connection to 1500 
ohm, | milliampere graphic re- 
cerder or milliammeter. 


MEASUREMENTS 


Tete}, Bae}, | 


INPUT IMPEDANCE: 1 megohm shunted by 30 mmfd. 
DIMENSIONS: Height 72", width 7”, depth 8". 
Weight 8 Ibs. 


POWER SUPPLY: 117 volts, 50-60 cycles, 35 watts. 


CORPORATION 


NEW JERSEY 





| Television Equipment. 


| Yous 7, N.Y. 











sistors, capacitors or other com- 
ponents. 


Polarad 
Electronics Co., 9 Ferry St., New 
A four-page folder 
illustrates and gives chief features 
and specifications of a line of tele- 
vision equipment for studio, labor- 
atory and manufacturer. 


Timing Motors. Haydon Mfg. Co., 
Inc., Torrington, Conn. Engineer- 
ing bulletin No. 1 devotes eight 
pages to information and technical 
data on the 9200 series d-c motors 
for timing applications. Specifica- 
tions include voltages, rotation, 
shafts, pinions, current drain, 
leads, torque, weight and speeds. 


| Output Transformer Chart. Stand- 


ard Transformer Corp., 3580 Els- 
ton Ave., Chicago 18, Ill. A handy 
two-page reference chart simpli- 
fies selection of the proper trans- 
former for use as replacement in 
radio receivers or in the construc- 
tion of audio amplifiers. Ninety 
tubes are listed with correspond- 
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ENGRAVER 
} ty - ‘| 








eS 


Used in making small molds and dies of en- 
qroving panels and nameplates of metal or 
plastic. 


Permits accurate reproduction of three-dimen- 
sional master on any of four reduction ratios. 


Catalog on Request 


MICO INSTRUMENT CO. 


76E TROWBRIDGE STREET 
CAMBRIDGE 38, MASS. 





} 
| 


ae eee 


"4 The Shape and 
{ Tp 4-m ol UY 7-7. 


PARAMOUNT 
wounn PAPER TUBES 


All Sizes in 

Square and Rectangular Tubes 
Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002’. Made to your 
specifications or engineered for YOU. 


—~— ae eee 





eSaen, 


<i a ‘ 
PARAMOUNT PAPER TUBE CORP. \ 
616 LAFAYETTE ST., FOR WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 








SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 

FREQUENCY 

SUPPLIED IN 1 AND 2 

CONTACT TYPES: 

101 Series can be fur- 
nished with %”, .290", 
5/16", %” or Yo" fer- 
rule for cable entrance. 
Knurled nut securely 
fastens unit together. 
Plugs have ceramic in- 
sulation and sockets have 
bakelite. Quality con- 
struction. Fine finish. 
Assembly meets Navy 
specifications, 
For full details and en- 
gineering data ask for 
Jones Catalog No, 17. 


JONES MEANS 
Proven QUALITY 


P-101-% 








HOWARD B, JONES DIVISION 


2460 W. GEORGE ST CHICAGO 18, ILL 
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WHITEHEAD STAMPING CO. 


source of precision-made WASHERS and STAMPINGS. 46 years of ex- 
perience and up-to-the-minute facilities, assure highest quality and service. 


mae WHITEHEAD STAMPING CO. 








1691 W. Lafayette Bivd. Detroit 16, Michigan 





AN EASY, QUICK AND INEXPENSIVE WAY TO 


COAT THE INSIDE SURFACE OF TV TUBES 


A New way of turning tubes for inside coating 
* Takes 16” metal and 10” or 12” glass blanks with 
simple adjustment 
Blanks insert or remove without stopping machine 
No vacuum to operate or maintain 
No revolving chuck jaws or joints to wear out 
3-speed cone sheave for wide speed range 
Fixed linear speed for easy brushing 
Cheaper than mechanical or vacuum chuck 
Cannot jam — eliminates tube breakage 


BUCK ENGINEERING CO., INC. 


37-49 Marcy St. Freehold, N. J. 




















comPACct! 


THIS NEW MOBILE MICROPHONE HANDLES 
PROVIDES CONSISTENTLY HIGHER ASILY! 
MODULATION PERFORMANCE E 


Weighs a mere 7 oz. Button is 
riveted on face of mic; allows 
easy change-over from speaking 
to hang-up position with turn of 
wrist. Tough, shock-proof alum- 
inum alloy case; dustproof and 
moistureproof. Switch and all 
other internal elements completely 
enclosed. Mic element cushioned 
in rubber makes unit shock-and- 
vibration proof. Suitable for 
replacement on all existing equip- 


ROANWELL CORPORATION 
662 Pacific St. « Brooklyn 17, N. Y. 





PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


Features: — Compensated for ambient tempera- 


ture changes from —40° to 110° F.. . Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes . . . Explosion-proof . . . Octal radio 
base .. . Compact, light, rugged, inexpensive . 
Circuits available: SPST Normally Open; 
SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 





‘ 


ATTERY VOLTAG 


with awpeniTe Amperite 
AOE VANES REGULATORS 
i are the sim- 
° plest, lightest, 
cheapest, and most coal method of obtaining 
current or voltage regulation ... For currents of .060 
to 6 Amps. ... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. , 
Write for 4-page Illustrated Bulletin. 


FAmperite CO., inc., 561 Broadway, New York 12, N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

















NEW PRODUCTS (continued) 
ing output transformers. 


Picture Tube Data. Vacuum Tube 
Products, 302 North Clementine 
St., Oceanside, Calif. A one-page 
data sheet gives the general char- 
acteristics, typical operation and 
an illustration of the type 12LP4 
television picture tube. 


High-Vacuum Apparatus. Central 
Scientific Co., 1700 Irving Park 
Road, Chicago 13, Ill., has issued 
a 48-page booklet containing ex- 


| tensive explanatory data on vari- 
| ous high-vacuum apparatus and a 


complete listing of accessories. 


Tube Testers. The Hickok Elec- 
trical Instrument Co., 10527 Du- 
pont Ave., Cleveland 8, Ohio. A 
new 4-page folder describes and 
illustrates the latest complete line 
of dynamic mutual conductance 
tube testers. Technical and ex- 
clusive features are listed. 


Metallized Capacitor Paper. Smith 
Paper, Inc., Lee, Mass., has pub- 
lished a brochure dealing with the 
new zinc metallized capacitor 
paper which is space-saving, self- 
healing and eliminates the use of 
foil electrodes. 


Switches. The Daven Co., 191 
Central Ave., Newark, N. J., re- 
cently released a four-page circu- 
lar giving general information on 
a line of switches for use in broad- 
cast and communications, indus- 
trial fields and in laboratory tests. 


Electronic Counters. Potter In- 
strument Co., Inc., 136- 56 Reoee- 
velt Ave., Flushing, N. Y. A new 

four-page condensed catalog cov- 
ers special electronic frequency 
measuring and computing equip- 
ment. Also included are a discus- 
sion of the counting principle, 
methods and typical applications. 


Resistor Catalog. Clarostat Mfg. 
Co., Inc., Dover, N. H. Catalog 49 
presents a complete line of resist- 
ors, controls and resistance de- 
vices. Listings concentrate on 
universal numbers where feasible 
so that replacement needs will re- 
quire a minimum inventory. 


Variable Capacitors. E. F. John- 
son Co., Waseca, Minn. Catalog 
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SPRING 
STAMPINGS 


FROM STOCK 
WHEN YOU WANT THEM 


Flat springs and spring washers _ 
whatever size or finish you nee 

Diamond G facilities con produce 
them... and at prices usvolly far 
below your own production costs. 


Thot's why many masters 
“Go To Garrett's” for all sma 

parts. Our experience has been . 
voluminous in producing small — 
and our variety of dies and tools 
so extensive thot most springs can 
be produced to fit your ae 
ments without extra expense © 

special equipment. 


if it's small ports you need .. . let 


rett's make them for you .-- 
be quicker and at lower a 
You'll also find it panacea 
i new 
is ues hundreds of — 
spring washer items now in stoc = 
monvufactured os standard pr 
ucts. Write for your free copy 


todoy - - 


DIAMOND G PRODUCTS 
Monufoctured by 
GEORGE K. GARRETT CO., inc. 
1471 Chestnut St., Phile., Pa. 


OF SMALL PARTS 


| Philadelphia 8, Pa. 


| formation on 
available grades and colors, and 


| Shaded-Pole Motors. Russell 


. Catalog No. SS 51. 


Coaxial 


| mounting 


| VHF 


| NEW PRODUCTS (continued) 
701 covers, along with the stand- 
ard variable capacitors, the new 
miniature air dielectric variables. 
It also includes data on the new 
type L variable with ceramic sold- 
ering and bright alloy plating. 


Insulated Chokes. International 
Resistance Co., 401 N. Broad St., 
Bulletin H-1 
contains four pages of catalog 
data on the types CLA and CL-1 in- 


sulated chokes. Charts showing in- 


ductance, d-c resistance and current 
rating, along with dimensional 
drawings and a color coding list are 
included. 


Tubing and Sleeving. Insulation 
Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Technical information on _ var- 
nished tubings and saturated sleev- 


| ings is presented in a four-page 


folder. Three Dieflex types are 
covered and different grades of 
products are fully described. In- 
inside diameters, 
telescoping data is given in tabu- 
lar form. 


Elec- 
tric Co., 4501 S.. Western Blvd., 
Chicago 9, Ill. Bulletin No. 4000 
describes and ilfustrates the type 
470 six-pole motor with ratings 
from 1/30 to 4 h-p at 1,100 rpm. 
Also included are a performance 
curve and dimensional drawings. 


Scaling Devices. Berkeley Scien- 
tific Co., Sixth and Nevin Ave., 
Richmond, Calif. Two _ recent 
pamphlets describe and illustrate 
the Model 2000 automatic scaler and 
the Model 1000-B Geiger-Muller 
scaler for nuclear measurements. 
Technical data, accessories and re- 
placement unit information for each 
are given. 


Switch. The Workshop 
Associates, Inc., 66 Needham St., 
Newton Highlands, Mass. A single- 
page leaflet R-4AI gives detailed 
instructions, specifica- 


tions and circuits for the 


| R-4A coaxial switch. 


Radiotelephone. National 


model | 





STANDARD AND 
HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 
Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, 
Address Systems, and Radio Test 
Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in 
D. C. Districts. 


SAV aIaIZa4Z4ZFs 


AUTO RADIO VIBRATORS 
A Complete Line of Vibrators . . . 

Designed for Use in Standard Vibrator-Oper- 
ated Auto Radio Receivers. Built with Pre- 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 


Wa tata he uh he Mahe Maa Ma Ra Bate 





7 NEW MODELS y» "wew LITERATURE 
pir “A” Battery Eliminator, DC-AC 
Inverters, Auto Radio Vibrators 
See your tebber 


SMART AS Maa “Sn A a, 





American Tevevision 


q ,~—T 


& Rapio ©) 


Electronics Laboratories, Inc., Alex- 
andria, Va. Complete 


illustrated | 
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for assured control of shock 
and uilbration 


ECLIPSE-PIONEER 


Division of Bendix Aviation Corp, 


ARRYMOUNTS 


WITH THEIR TYPE 
33E00-1-A AIR PUMP 
AND CONTROL UNIT 


At high altitudes, the perform. 
ance of aircraft radar, radio, 
ignition, and fuel systems depends 
on pressurization by this Eclipse- 
Pioneer unit whose sensitive aneroid 
switch mechanism must be guarded 
against shock and vibration. 


For this critical task, air- 
damped BARRYMOUNTS were 
chosen by Eclipse-Pioneer engi- 
neers after tests proved they 
isolate vibration with no snub- 
ber contact at any frequency 
— even at resonance. 


The Eclipse-Pioneer unit is shown 
on a BARRY standard mounting 
base assembly which permits rapid 
installation or removal of the pump 
and control unit. 

Whatever your vibration prob- 


lem, BARRY experience and 
engineering facilities offer a 


sure solution. Our FREE catalog 
lists stock mountings; for spe- 
cial information, call our near- 

est office 


[FOR ASSURED | ih 
ee 
“VIBRATION | write to 


«~ BARRY<- 


New York Rochester Philadeiphia 


Cleveland Dayton Chicago Minneabolis 


Los Angeles 


Main Office 


177 Sidney Street 
Cambridge, Mass. 


| NEW PRODUCTS 


| in an 


| tween 


LN. 2. 


| Servo Leaflet. 


Washington 


(continued) 


description and specifications for 


the NEL-200 Utiliphone are given 
8-page folder. The unit 
described is a vhf two-way radio- 
telephone for communication be- 


airport control tower and 


| ground units employing the 121.7 


or 121.9-me range. 


Television Components. Stand- 


| ard Transformer Corp., 3580 Elston 
| Ave., Chicago 18, Ill., has issued 


bulletin 
tions, 


DD337R_ giving illustra- 
detailed specifications and 
prices of a line of television compo- 
nents including the recent A-8117 
and A-8118 horizontal output trans- 
formers. 


Thin Resistors. Ohmite Mfg. Co., 
4835 Flournoy St., Chicago 44, III. 
Bulletin 138 describes the 
thin-type, wire-wound, 
enameled resistors. 


new, 
vitreous- 
Dimensional 
drawings and specific-value tables 
are included. 


Radioactivity Measurement. 
clear Instrument 
Corp 

Ill. Catalog J consists of thirty- 
six pages covering instrumenta- 
tion for radioactivity measure- 
ment. Included are a wide range 
of scaling units, counting systems, 
monitoring instruments, detectors 
and accessories, together with in- 
formation about applications, 
manufacturing methods and other 
pertinent data. 


Nu- 
& Chemical 


Cathode-Ray Tubes. Allen B. Du- 
Mont Laboratories, Inc., Clifton, 
The new edition of the c-r 
tube booklet contains 63 pages on 
the history development, design 
and structure, and the uses of the 
tube, along with 68 illustrations. 
In addition there are chapters on 
the c-r oscillograph, television and 
radar. Price is 50¢ through job- 
bers. 


Duncan & Bayley, 
Inc., 785 Hertel Ave., Buffalo, N. Y. 
Two sides of a page give an illus- 
trated description of the fluid mag- 
netic series FM-5 proportional 
torque controllers. The unit de- 


scribed provides the servo engi- 


neer with an ultrahigh speed two- 


Etched 
TUN 


OOO! 


GSTEN 
WIRE 


5° diameter 


and smaller 


© Accu 


rate, uniform 


and smooth... 


e Also 
Moly 


available in 
bdenum and 


other metals... 


Write for details and 


List 


of Products 


SIGMUND COHN CORP. 


44 


GOLD 


NCE 


ST NEW YORK 


1901 
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RAWSON 
ELECTROSTATIC 
VOLTMETERS 


Type 518 





Now available to 35,000 VOLTS 
Measure true R.M.S. values on A.C., no 
waveform or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one mil- 
lion megohms. These meters may be used 
to measure 

STATIC ELECTRICITY 
Ideal for measuring high voltage power 
supplies with zero current drain. Rugged, 
well-damped movement. All elements sur- 
rounded by metal shielding for Y 
and safety. 


Write for new bulletin 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


111 POTTER ST. CAMBRIDGE, Mass. 
Representatives 
Los Angeles 





Chicago 











a ens sie ePNSUNEE wanes | 


AIRBORNE RADIO 


FOR ALL CLASSES OF AIRCRAFT 


by weet 


Aircraft Radio Corporation 





@ TWO-WAY VHF 
@ STANDARD LF RANGES 
(with homing loop) 
@ VHF OMNI RANGES 
@ LOCALIZERS 
@ GCA VOICE 


@ ISOLATION AMPLIFIERS 
(10 inputs — 2 outputs) 


Name of neorest sales and 
installation agency 


on request 


| — 
Aircraft Radio Corporation 


BOONTON, NEW JERSEY 
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HANDBOOK 


--- 192 PAGES of 
USEFUL INFORMATION 


Engineers, designers, purchasing agents — 
GET YOUR COPY 
, = will find complete data on the lamps used in pilot lights. 
Ana illustrations - all full size - of hundreds of items you will use. 
There is a table of resistors for operation of lamps on all voltages. 
Crommnate dimensional data on each unit. 


line than 2,000 Underwriters’ Listed Assemblies. 





The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights.” 
900 BROADWAY, NEW YORK 3, N. Y.. TELEPHONE SPRING 7-1300 


Wile fer Handbook d-149 














For Quality Pictures— 


Use ZETKA 15” Tubes 


For rich contrast, freedom from ion stain, long life 
and dependability there is no better tube. Limited 
quantity available now. Write or phone immediately. 
ZETKA TELEVISION TUBES, INC. 
131 Getty Ave., Clifton, N. J. 
Phone: PAssaic 2-9095 





Dano has made a reputation for handling even 
very difficult—or the simplest coil probl 
with equal efficiency. Send us your specifications 
for quotation whether you require an untreated 
coil or one that is vacuum pregnated with wax 
or varnish. 





© Form Wound 
® Paper Section 
® Acetate Bobbin 


® Acetate Section 
® Bakelite Bobbin 
® Cotton Interweave 


@ COILS FOR HIGH TEMPERATURE APPLICATIONS 
MADE TO EXACT SPECIFICATIONS 
ALSO TRANSFORMERS MADE TO ORDER 





SY” THE DANO ELECTRIC CO. 


MAIN ST., WINSTED, CONN. 














HIGH CAPACITY 
TO SPACE RATIO 


Pressurized Capacitors 


JOHNSON Pressurized Capacitors 
are so carefully engineered that they 
provide the desired capacity and 
voltage rating with minimum pressure 
and condenser height. Because of their 
efficient electrical and mechanical 
design, they also provide the utmost 
in stable operating conditions. 


Available as “standard” are variable, 
fixed and fixed-variable units — in a 
wide variety of capacitance and current 
rating. In addition, JOHNSON can 
build any pressure condenser to in- 
dividual! specifications. 


FEATURES 

@ Low Loss 

@High KVA Rating 

@Shielded From External Electro- 
static Fields 

@Low Internal Distributed induc- 
tance 

@ Complete Dependability 


Write For Illustrated 
JOHNSON Catalog and 


Prices 


E. F. JOHNSON CO. WASECA, MINN. 





210 





| adaptability for 
| 
|} processing 


NEW PRODUCTS (continued) 


direction control means 
serves as an amplification 


itself. 


that 
stag ; 


Television Components. Radio 
Corp. of America, Harrison, N. J. 
Form CTV-1004 is a 32-page book- 
let providing technical data in- 
cluding characteristics and dimen- 
sional outlines for 18 components 


. ° . . | 
used in receiver designs employing 
the new 16-inch metal-cone picture | 
| The basic factor—the making or breaking of 


16AP4. Also 
deflection 


tube, 
typical 


included are 
circuits and 
associated circuit of a pulse-oper- 
ated, h-v supply for the same unit. 


Central Station Unit. Philco Corp., 
Philadelphia 34, Pa. A recent four- 
page folder illustrates and de- 
scribes with technical data a new 
compact central station unit fo: 
use in f-m radiophone communica- 
tions systems in the 30-to-44 me 
and 152-to-162 me bands. 


Timing Devices. The A. W. Hay- 
don Co., Waterbury 32, Conn. Lat- 
est bulletin insertion 
in the timing-device catalog covers 
the d-c timing motors with chrono- 
metric governor. The motor de- 
scribed is suited for applications 
chart drive elements for 
recorders in aircraft, trucks, buses 
and ships. 


issued for 


such as 


Flexible Electronic Control. Reli- 
ance Electric & Engineering Co., 
1111 Ivanhoe Rd., Cleveland 10, 
Ohio. Bulletin K-2025 


how the 


explains 
VSC electronic excitation 
control system provides functional 
production or 
operations requiring 
acceleration 
deceleration. The two-page 
sheet also points out the unit’s ad- 
vantages, 


timed-rate, smooth 


and 


the ampere ratings for 
which it is made, the a-c supply 


| voltages for which it is available 
|.and other data. 


Spectrum Chart. Mullard Elec- 
tronic Products Ltd., Century 
House, Shaftesbury Ave., London 
WC 2, England. Frequency allo- 
cations agreed upon at the Atlan- 
tic City conference are shown in 
color on a wall chart now avail- 
able. Price is $1.50 postpaid or $1 
each for ten or more. 








* or, PRECISION plus 
YOUR COIL equals 
MAXIMUM DEPENDABILITY 


There, unseen trou- 
ble can start regardless of how perfectly the 
coil has been wound. Be positive of your 
coils—use today’s standard throughout the 
electrical industry — 


your coil is in the base. 


PRECISION 


PAPER TUBES 
— DI-FORMED - 


Precision’s control of design and precise con- 
struction make the best possible foundation. 
They are spirally wound and heavily heat 
treated under compression for greatest 
strength. Have the most efficient insulation 
—lowest moisture absorption. Precision Paper 
Tubes are the lightest coil bases made. 


Made to your specifications—any ID, OD 
or length of the best quality Kraft, Fish 
Paper, Cellulose Acetate or in combinations. 


Write today for free samples 
—Mandrel List of over 1,000 


PRECISION PAPER TUBE CO.. 


2041 W. Charleston St. Chicago 47, Ill. 


Plant No. 2 


79 Chapel St. Hartford, Conn. 
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NEWS OF THE INDUSTRY 
(continued from p 130) 


new agency occupies five buildings 
outside Fort Monmouth, N. J. 

The mission of the Standards 
Agency is fourfoid: to reduce the 
number of styles and types of elec- 
tronic components used in the 
manufacture of military equip- 
ment; to insure their quality and 
dependability; to achieve a high 
degree of interchangeability; and 
to designate approved sources of 
supply. 

A procedure for obtaining in- 
dustry agreeinent on proposed JAN 
specifications was worked out by 
RMA and the Agency at a meeting 
held in New York at the time of the 
IRE convention in March. Repre- 
senting the RMA were W. R. G. 
Baker and Virgil M. Graham; the 
Agency, L. J. Taton and H. E. 
Bernstein. 

Considerable progress in alleviat- 
ing the war-born confusion over 
electronic parts is being made. For 
instance, three standard crystal 
holders, to meet any foreseeable re- 
quirement, have been adopted to 
replace 350 different holders which 
were formerly used. A_ single 
standard wire-wound resistor takes 
the place of 33 former non-standard 
types. Audio and power transform- 
ers that required more than 10,000 
different sizes and shapes of cases 
can now be accommodated in only 
22 standard containers. Measuring 
instruments and tubes have re- 
ceived the benefit of special atten- 
tion. More than 37,500 types of 
meters have been reduced to 3,700 
standard types, and 3,000 types of 
vacuum tubes have been cut down 
to 800 for replacement purposes and 
to about 200 for new applications 


Numerical Analysis 
Symposia 


THE NATIONAL BUREAU OF STAND- 
ARDS is planning two symposia on 
the effective utilization of auto- 
matic digital computing machinery, 
to be held late in June 1949 at the 
Bureau’s Institute for Numerical 
Analysis in Los Angeles, Calif. 
Construction and application of 
conformal maps will be the topic 
of the first session. Applications 
in such fields as aerodynamics and 
electronics will be emphasized, with 
special attention to the current 
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ELECTRICAL CONNECTORS 
Jerk Resistant 7 


Jerked disconnects cause many apparently excellent connectors to 
open or short-out quickly. 

Not MINES Portable Plugs, however . . . they’re designed for rough 
treatment! integrally molded of Neoprene rubber and joined to 
their cables by tapered-neck vulcanization, they outweor and out- 
perform molded phenolic, plostic or porcelain types. In addition, 
MINES Connectors can’t crack or shatter, and are impervious to the 
ill effects of moisture, oil, acids and dust. 


Write for DESCRIPTIVE BULLETIN TODAY 
It will pay you to investigate the plete MINES 
Connector line before placing your next electrical 
connector order. 








MANUFACTURED BY 


MINES EQUIPMENT COMPANY 
4265 CLAYTON AVE. —L_MINES J sr. Louis 10, MO. 


The TYPE MRC-12 6-ELEMENT SELF-POWERED STRAIN GAGE CONTROL 
UNIT, and the TYPE S15-A 6-ELEMENT SELF-POWERED RECORDING 
OSCILLOGRAFH together make up a complete dynamic strain measuring 
laboratory which you can carry with you for field use ANYWHERE where 
electrical power is not available. 

With standard SR-4 resistance strain gages, a frequency response 
from static to 500 cycles per second can be obtained. Magnifications are 
adequate for all practical needs for static-dynamic strain recording on 
structural members and machine parts. 


Smallin Size + Light in Weight + Simple to Use 
* Insensitive to Vibration + Finest Instrument Craftsmanship 
* Unconditionally Guaranteed 


Write for Technical Bulletin SP-177Gand $P-193G 





INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET © DENVER 10, COLORADO 
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Regardless of your problem of high 
quality sound reproduction and distri- 
bution, you will find the solution with 
one or a combination of the highest 
quality units in the Altec Lansing line. 
From a small, efficient, 8-inch speaker 
to a huge industry approved theatre 
loudspeaker system, Altec Lansing man- 
ufactures over 25 different types and 
sizes of speakers and speaxer systems. 
Each unit has been especially designed 
to adequately solve a specific sound 
problem. Thousands of Altec Lansing 
speakers are now in use in the motion 
picture, public address and radio in- 
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dustries. If your problems are sound, 
consult Altec Lansing. You will find the 
right answer to your sound problems. 


Write for descriptive brochure 


1161. N. Vine St., Hollywood 38, Cal. 
161 Sizth Ave., New York 13, N. Y. 





IN FREQUENCY CONTROL DESIGN 
eliminate temperature control 








of crystals 


Improved processing of our 
hermetically sealed Type 20 
unit has made it possible to 
eliminate the cost of tem- 
perature control. 

Lower power requirements, 
reduced weight, compact- 
ness, ruggedness, and de- 
pendability in our improved 
Type 20 is your answer for 
reducing costs and increas- 
ing sales. 

For complete details, write 
for free catalog. 


CARLISLE, PA. 








NEWS OF THE INDUSTRY continued 


needs of research workers. Par- 
ticular reference will be made to 
the electronic machine now being 
designed at the Institute 
Harry D. Huskey. 

The second symposium will cover 
probability methods in numerical 
analysis, with emphasis on applica- 
tions of the Monte Carlo method 
which has been used in the solution 
of mathematical physics problems. 
This session is being arranged 
jointly by the Institute for Numeri- 
cal Analysis and the Rand Corp., 
with the assistance of the Atomic 
Energy Commission. 

Anyone interested in attending 
either symposium may obtain 
further information from J. H. 
Curtiss, Institute for Numerical 
Analysis, Los Angeles 24, Calif. 


under 


Official FCC Lists Available 


Bips from private duplicating com- 
panies have been invited by the 
FCC for reproduction, at no ex- 
pense to the government, and to 
offer for sale to the public, copies 
of radio frequency lists, call lists 
and other special lists prepared by 
the Commission for official use 
which are of interest to the indus- 
try and general public. 

Prospective bidders may obtain 
forms and other information upon 
request to the Secretary of the 
FCC, Washington 25, D. C. 


Electrical Indicator Standard 


REQUIREMENTS for the individual 
sizes of panel and switchboard in- 
struments have been presented in 
the new American Standard for 
Electrical Indicating Instruments, 
C39.1-1949. The standard was pre- 
pared by a committee of the na- 
tional associations concerned with 
manufacture, use and technical de- 
velopment of electrical instruments, 
under the procedure of the Ameri- 
can Standards Association. 

One of the important contribu- 
tions in the standard is the section 
on definitions which covers many 
new definitions not included before. 
The term “sensitivity” has been 
omitted and the word “loss” is used 
as descriptive of the energy taken 
to operate instruments. With spe- 
cial definitions this standard can 
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& THIS FEATHERWEIGHT WILL 


36 mcs IF 


| 


unique video 
RF unit and 
coil kit 
minimizes 
interference 





Front end assembly, IF trans- 

formers, peaking coils, video 

choke coils, sound trap and ratio 

discriminator designed for unique 

i stagger-tuned IF system having a 

‘ center frequency of 35.8 mcs, 

see MODEL 30H 8 if : instead of conventional pe? = 

ight—5! . 3 W ] Minimizes many forms o 

“ a - Ty bei 4 i interference. Used in National 

mtr nee tenes Ait Television sets. Write for com- 
5 Furnished with Each Iron * Price— $00 t pr eager are 


ars 


So light its weight is hardly noticeable. Out- a 
8 performs any iron of equal size. Hatchet de- 

sign makes it more comfortable and practical 
a to use than a pencil iron. No transformer re- 
ry quired. Write for complete catalog 





Ca eemerereras 


MALDEN, MASSACHUSETTS 


q 130 WEST CLAY AVE., ROSELLE PARK, N. J. 
Cee 8 ee 2 


© HEXACON ELECTRIC Co.! | 








Pioneer in Radio Engineering Instruction Since 1927 


APITOL RADIO ENGINEERING INSTITUTE 


An Accredited Technical Institute 


ADVANCED HOME STUDY AND RESIDENCE 
COURSES IN PRACTICAL RADIO-ELECTRONICS 
AND TELEVISION ENGINEERING 
Request your free home study or residence 
school catalog by writing to: 
REGISTRAR 
16TH AND PARK ROAD, N.W. 
WASHINGTON 10, D. C. 


Approved for Veteran Traintag 2 











PRICE $3.00 


The Electroneer has all electrical and 
industrial electronic symbols. 





In addition, all di tic ele- r ) 
souste of the aleurone anal eattinte vay WHAT MAKES A MAILING CLICK? 
tubes are provided for in the template 
PLUS tube b: f the 4,7 and 8 
que aeiede dadanie ane an Reresnieg en cares.» . . te BS t nae Ben Oey 


the story. McGraw-Hill Mailing Lists, used by leading 
quickly and easily constructed. ¢ Reautye os end tndustelal cervice esganisations, 
(as 





The Electroneer is made of clear, direct your advertising and sales promotional efforts 
mathematical-quality cellulose nitrate to key purchasing power. 


In view of present day difficulties in maintainisag 

. . your own mailing lists, this efficient personalised 

curate lines. Actual size of instrument is / service is particularly imp in ring the com- 

4M" x 62”. ° hensive market coverage you need and want. 
ORDER YOURS TODAY ‘ Investigate today. 

FROM YOUR LOCAL DEALER ae 


Catalog No. 49 available on request ate GRAW-HILL McGraw-Hill Pub a . — aii 
DIRECT MAIL LIST SEAVICE 1s hin 
FRAPIVESIGN INC : DIRECT MAIL DIVISION 


330 West 42nd Street New York. 18, New York 
BOX 592 * GLENDALE, CALIF 


sheet of .040 thickness. Symbol cutouts 4 
are smooth beveled to assure clean, ac- ) 
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ACCURATE PHASING WITH TALC. NEWS OF THE INDUSTRY (continued) 


be used to cover the various re- 


METHOD OF GANGING PRECISION POTENTIOMETERS © swirements. For example, a wot 


meter has a “current loss” whereas 
MECHANICAL SPECIFICATIONS a current measuring instrument 


isi ; has a “voltage loss.” Adding “‘volt- 
Precision machined aluminum base and cover ” “a ” 
2” diameter, 1” depth. ampere loss” and “power loss” in 
Precision phosphor bronze bushing. 
mcg on a stainless steel shatt. with no reciprocal functions in- 

Ss. i 

Mechanical rotation—360°. volved. 
Clamping method of ganging permits in- 
cee: a oP yo oe | tailed requirements for each type 
Rotational Life—At least 1 million complete | of instrument, the text includes 
cycles of revolution. 





watts, the story becomes complete 
Besides definitions and the de- 


general requirements and test re- 
ELECTRICAL SPECIFICATIONS quirements for temperature, effect 


Winding—both linear to 0.2% and _ ~non- of overload, shock, vibration, hu- 
linear to 1% accuracies. (3 gang RV-2) midity and dielectric test. 
Paliney contact to winding: two-brush rotor The standard may be obtained 
take-o assembly with precious metal con- , * : , 
tacts. Write today for bulletins on other T.1.C. from the American Standards As- 
High, uniform resolution provided by our products: Z-Angle Meter... R.F. Z sociation, 70 E. 45 Street, New 
method of winding non-linear resistances. ingle Meter . R-F , [NN YV - ; 
, . ‘ gle oe rk 17, N. Y., at $1.50 per copy. 
Electrical rotation maximum 320°. . . « Translatory Variable Resistors... York 17 ts I PY 
All soldered connections (except sliding Slide Wire Resistance Boxes .. . Phase 


contacts. Angle Meter. BUSINESS NEWS 


This general line of precision potentiometers was developed in collab- “1: 
oration with the Fire Control Section of the Glenn L. Martin Company MoToroLa INC., Chicago, Ill., re- 





Power Oscillator 


cen opened ¢ searc aDOo- 
tly opened a new research labo 


F] fe TECHNOLOGY INSTRUMENT CORP. i: Sista 


devoted exclusively to electronic re- 


1058 MAIN STREET, WALTHAM 54, MASS, ““"? = mars nes. 


ENGINEERING REPRESENTATIVES 
Chicago, 111.—STate 2-7444 Cambridge, Mass.—ELiot 4-175! 


SYLVANIA ELECTRIC PRODUCTS INC., 
Canaan, Conn.—Ci naan 649 
Rochester, N. Y¥.—Charlotte 3193-) Dallas, ; 


an deen acaba) Towanda, Pa., is constructing a 

. plant addition that will increase its 
space by approximately one third 
to meet increased demand for tung- 
sten and chemical products for the 
television industry. 


Y 


UY 
ie 


WARD LEONARD ELECTRIC CO., 
Mount Vernon, N. Y., has moved its 


' general office from the factory 
REGULAR \ Rs: ‘ epee SUR 

\ — “9 building to a new office building 

; >. | at 115 South MacQuesten Parkway, 

FLE oS ~ 2 A ibiiiaee N. Y. per 

ONE-PIECE 

SELF-LOCKING Psiaat ol : resistors for radio and electronic 
NUTS 


Resistors, INC., manufacturer of 


. . . Won’t Shake Loose . .. Reduce Maintenance 


Invariably, when nuts loosen, they cause shutdown, loss of production, and bad tempers all 
around. All this can readily be eliminated by installing the one-piece, self-locking ‘“FLEXLOC”, 
because it positively will not shake loose and positively cuts cost of maintenance. 

The all-metal, one-piece resilient ‘“FLEXLOC’ is becoming increasingly popular, because it 
is processed to have an exceptionally uniform torque and, because it packs a stop, lock and 
plain nut all in one. “FLEXLOC’ accommodates itself to a wide range of thread tolerances 
and can be used over and over again without losing much of its torque. And, being a stop 


nut, it stays locked in any position on a threaded member. It is not affected by temperatures 
commonly met 


New Resistors, Inc. Plant 


circuits, has moved into its new 


Available in ‘thin’ and “regular” types—in sizes from 2¢6 to 2’ in diameter—in NC and NF plant at 5226 W. 26th St., Chicago, 
thread series. Write for your copy of the ‘““FLEXLOC’ Catalog Ill 


OVER 46 YEARS IN BUSINESS 
THE THEATRE OWNERS OF AMERICA 


NDARD PRESSED -paeaask co. has become a sustaining member of 
the Society of Motion Picture En- 


Jenkintown, Pennsylvania, Box 596 ° . 
gineers to explore fields of mutual 


Branches: Chicago * Detroit * St. Louis * San Francisco 
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NEWS OF THE INDUSTRY (continued 


interest in theatre engineering, in- 
cluding theatre television. 


ELECTRONIC INSTRUMENT Co., INC., 
Brooklyn, N. Y., manufacturers of 
test equipment, recently moved to 
new and larger quarters at 276 
Newport St., Brooklyn 12, N. Y. 


ELECTROVOX Co., INC., has moved 
its factory and general office to 60 
Franklin St., East Orange, N. J., 
due to expanding business in the 
phonograph needle and _ television 
fields. 


PERSONNEL 


SAMUEL LUBKIN, formerly engi- 
neer-in-charge of the digital com- 
puter section of the 


Instrument 


Reeves 
Corp., has been ap- 
pointed consultant to the Machine 
Development Laboratory, National 
Bureau of Standards. 


EVERETT GILBERT, with Radio Fre- 
quency Laboratories, Inc., Boonton, 
N. J. 


since 1945, has been promoted to 


as special projects engineer 


vice-president for engineering at 


RFL. 


7a 


E. Gilbert 


R. T. Pennoyer 


R. T. PENNOYER, with General Elec- 
tric Company in various engineer- 
ing and management capacities 
since 1933, was recently appointed 
manager of GE’s Buffalo Tube 
Works, where television picture 
tubes are now the chief product. 


J. GILMAN REID, former chief engi- 
neer for the Electronic Instru- 
mentation Laboratory of the Na- 
tional Bureau of Standards, was 
recently named chief of the 
Bureau’s Engineering Electronics 
Laboratory. 

WILLIAM B. LODGE, vice-president 
in charge of engineering for CBS, 


has been appointed to the board of 
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LOOK OVER... 
DONT OVERLOOK 
The Sterling Line of Indicating Meters 


Write For New Catalog 
No. 300 


Quality Construction at 
The Best Possible Price 


Standard Line and Special Purpose 
Pocket Meters 
Ammeters Voltmeters 


Voltammeters 


Hearing Aid Battery Testers 
w STERZ 
a —-~ ‘Ng Panel Meters 


Voltmeters Ammeters 


a a ed 
Replacement Ammeters 


High Discharge Cell Testers 


qt" STERL/y, 


tHe STERLING MFG. CO. 
9209 Detroit Avenue » Cleveland 2, Ohio 


ANNOUNCES 


NEW... 
VOLTAGE 
REGULATED POWER SUPPLY 


FOR INDUSTRIAL AND RESEARCH USE 


© load variation from 0 to 200 MA 
® input variation 105 to 125 volts 


SPECIFICATIONS 


DC OUTPUT—200 to 450 volts at currents RIPPLE VOLTAGE—less than 5 millivolts 
from 0 to 200 MA, regulated INPUT VOLTAGE—105 to 125 volts AC., 

AC OUTPUT—6.3 volts at 6 amperes, un- 50 to 60 cycles 
regulated POWER REQUIRED—300 watts 

REGULATION—better than 0.5% between OUTPUT IMPEDANCE—less than 2 
— - mg oy my “9 load variation sian keane ag 
rom to MA and input variation : ” 
from 105 to 125 volts... OUTPUT DC pp energy 8 “ 
VOLTAGE VARIATION is within 0.5 volts length 16”, weight 29 pounds 
between 200 and 450 volts for load vari- TUBES—1 SR4GY, 4 616, 1 6SH7, 1 VR75 
ations from 0 to 200 MA MODEL—245 


|<epco 


ELECTRONIC INSTRUMENTS 


Regulation '2°% 
200 to 450 volts 


width 8”, 


For complete details 
Address Dept. K-F 


Kepco Laboratories, Inc. 


149-14 41st Avenue 
Flushing, N. Y. 











ULTRA SENSITIVE D. C. AMPLIFIER 


The Model 53 Breaker-type D.C. Ampli- 
fier was developed for the measurement 
of d.c. and low frequency a. c. voltage in 
the microvolt and fractional microvolt 
region. It is compact. portable, and makes 
an excellent replacement for the suspen- 
sion galvanometer. The output of the 
amplifier is sufficient to operate standard 
meters and recording devices directly. 
It has been employed for the amplifica- 
tion of infra-red detectors, thermocouples, 
voltaic photocells, and the like, both in 
research and industrial applications. 


An Electronic 
Replacement 
For Sensitive 
Galvanometer 
Systems 


Among the advantages of this amplifier 
are the following: 

1. Noise level that approaches the the- 
oretical limit i d , Joh noise. 

2. Extremely low zero drift (less than 
005 « V after warmup). 

3. Freedom from the effects of vibration 
such as found in moving vehicles. 

4. Response characteristics permitting 
overall ~" queens flat from 0 to 10 cycles 
per second. 

5. Reliability, as demonstrated by units 
which have been in continuous operation 
for several years. 





THE PERKIN-ELMER CORPORATION 





DEPT. 54, GLENBROOK, CONNECTICUT 





INDLCTANG 


Lenkurt knows how 


CONTINUOUSLY 
VARIABLE. 


Bios Electric Corp., 
manufacturer of the new 
Ampex broadcast-type 
tape recorder,uses a 
Lenkurt Adjustable-Core 
Molded Pot Assembly 
for peaking the erasing 
oscillator to required fre- 
quency. Inductance is 
adjustable, stepless, in a 
20 per cent range up to 
3 henries. 

Other advantages are 
improved Q, simplified 
shielding, economy of 
space and weight, and the 
possibility of mounting 
parts closer together. 
Write for data. 


Lenka LENKURT ELECTRIC CO. 


SAN CARLOS ° 


CALIFORNIA 


NEWS OF THE INDUSTRY (continued) 


governors of the Society of Motion 
Picture Engineers. He is the first 
television engineer to receive a 


major appointment in this society. 


STEPHEN V. Hart, formerly de- 


| velopment engineer at RCA Victor, 
| was recently 


appointed to the 
newly-created position of chief 
engineer at Industrial Electronics, 
Inc., Detroit, Mich. 


GEORGE C. SCHLETER, formerly en- 
gaged in microwave research at the 
Naval Research Laboratory, has 
been appointed to the staff of the 
National Bureau of Standards to 
conduct an engineering development 
program on guided missiles, includ- 
ing missile systems and compo- 
nents. 


WILBuR S. HINMAN, JR., now re- 
sponsible for research and develop- 
ment in the field of proximity fuzes 
at the National Bureau of Stand- 
ards, has been appointed assistant 
chief of the Bureau’s electronics 
division, where he will aid in di- 
recting research and development 
of electronic apparatus, instru- 
ments, controls, circuits, tubes and 
ordnance devices. 


W. S. Hinman, Jr. W. R. Patton 


WILLIAM R. PATTON, former radio 
engineer at United Air Lines, has 
joined Lenkurt Electric Co., San 
Carlos, Calif., as a field engineer in 
the carrier equipment division. 


NICHOLAS BALES, formerly associ- 
ated with the Tungsram Lamp 
Works of Hungary as development 
engineer, has been engaged as chief 
engineer by Electronic Essentials 
Corp., Jersey City, N. J., television 
component manufacturers. 


EVERARD M. WILLIAMS, 1946 Eta 
Kappa Nu Award winner, has been 
promoted to a full professorship of 
electrical engineering at Carnegie 
Institute of Technology. 
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Why the Adjustable ‘“V” 
Antenna Is Best for TV 


Premax Adjustable V Dipole Antennas per- 
mit the proper vertical or horizontal adjust- 
ment of the elements to prevent, as gen- 
erally happens with horizontal type dipoles, 
the combining of a “direct” with a “re- 
flected” signal which results in a cancella- 
tion of both signals and poor reception. 
The Premax V can be adjusted to the 
proper vertical or horizontal position to 
make the two signals combine in phase. 
thereby increasing rather than reducing the 
received signal. 

Another Premax feature is that, properly 
mounted, it permits a _ sufficient signal 
energy at the antenna terminals to mini- 
mize the importance of the otherwise diffi- 
cult task of perfect impedance matching. 
Service men, installing the Premax V, find 
it insures optimum reception of signals from 
ALL of the TV stations within the line of 
sight. 

Premax V is a low-cost antenna, easy to 
install and profitable to the service man. 
Send for details. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO., INC. 


4902 Highland Ave., Niagara Falls, N. Y. 


Suiuging- Smosthing 


ALL WITH ONE 
_* 


THORDARSON CHOKE! 


REDUCED 
RIPPLE — 
BETTER 
REGULATION 


The greatest advance in power supply filter circuits 
has now been accomplished by THORDARSON 
engineering skill. Ripple is substantially reduced 
throughout the useful current range of the power 
supply by employing one or two of the same type 
universal chokes in the conventional power sup- 
ply. Unlike conventional swinging chokes, these 
THORDARSON chokes do not waste uselul in- 
ductance at higher current values. 

This achievement offers the best possible filtering 
and regulation in a minimum size consistent with 
conservative rating. 

One choke may be used in a single section filter 
with all the advantages of the radically swinging 
type. Two similar units may be employed in a two 
section filter to better advantage than the obso- 
lete “swinging and smocthing”™ system — and de- 
liver far better performance. 

For complete details, write for a free copy of 
the new IDS6B THORDARSON Universal Choke- 
Reactor Technical Bulletin. 


See Them at Your Jobber and 
Write for the New THORDARSON 
Complete Catalog 


Zz 


%8 THORDARSON 


Manulacturers of Quality Electrical Equipment Since 1895 
500 West Huron Chicago 10, Illinois 
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/ Al) WWW 
“specialists in custom-built, © 


ELECTRON TUBE MACHIN 


YY 


to tiny 

tubes, 
to high 

Kahle 


From big 20° 
sub-miniature 


chine thot 
specific job most effi- 
ciently. To assure 
trouble-free high — 
sion operation, eac 
Kahle unit is first - 
through exhaustive tria 
runs in our own plant. 


#1363 Basing Machine 
For Cathode Ray Tubes 


12" 
ds taking up to 
pa be 12 heads taking 


up to 16" tubes We speci 


Consultations Invited 
Send for our new catalog 


1309 Seventh Street 


alize in cost-cutting, PF 
labor-saving equi 
of cathode ray tubes, 
sub-miniature radio tubes, 
fluorescent lamps, 
products. 


Ge 


oduction-boosting, 
pment for comp . 

standard, miniature, 
sub-miniature tubes, 


photocells, x-ray tubes, glass 


North Bergen, New Jersey 





These Kits are in use by indus- 
trial design and research labs, 
colleges, trade schools, 
repairmen, and amateurs. 


PRINTED 

CIRCUITS 

can be used 

in every 

branch of ELECTRONICS 

Radio @ Television @ Hearing Aids @ 
Control and Testing » Hobbies 


MICROCIRCUITS CO. Dept. TH 





ARE YOU 
DESIGNING 
PRINTED CIRCUITS 


INTO 
YOUR PRODUCTS? 
MANUFAC- 
TURING COSTS may 
be reduced by as much 


as Mt 

SPACE AND WEIGHT 
may be reduced 50% to 
75%. 


MANUFACTURERS IN EVERY BRANCH 
OF ELECTRONICS are meeting and beating 
competition with Printed Circuits. 

NOW YOUR engineers can design Printed 
Circuits into your products with our Super 
Kit, $21, of air-drying conducting and 
resistance paints plus our Manual “‘De- 
- and Repair of Printed Circuits. Only 
$7.27 from distributors or our factory 





HIGH 


5" OSCILLOSCOPE Fair 


Identical Vertical and Horizontal Amplifiers 
Bandwidth 2 cycles to 450 kc (3 DB Down) 





Decade Att t 


s (Freq 


cy 
a 
@ Sensitivity .15 RMS Volts/inch 
8 
2 


@ Z Axis Input 


IDEAL FOR TY WORK—CUTS EQUIPMENT 
A QUALITY 


Suitable for pulse work to 1 MC., cased in 





EMARK ELECTRONICS CORP - 325 


y P 
Direct Connection to Deflection Plates 
® Calibration Test Signal 


ted) 


costs 


INSTRUMENT—AN AMAZING LOW PRICE 


hammertone grey cabinet with aluminum front 5 .50 
panel, complete with instructions. F.0.B 
IGUARANTEED.... ‘ ....Medel 450-A N.Y. 


: Slocum 6-7000 














HIGH CURRENT 
SELENIUM RECTIFIERS 


SE11X-Series 


Bradley's exclusive Vacuum-Processed 
Selenium Rectifiers provide good effi- 
ciency and stability at D.C. ratings 
up to 18 volts per plate. Square plates 
afford a maximum ratio of rating to 
space factor. Forced cooling gives 
higher current per plate. Plate size 
up to 5 x 6”. Rated up to thousands 
of amperes. Consult Bradley engineers 
for best rectifier for your need. 


SIMPLIFY PHOTO CELL 
CONTROL 


Luxtron* photo cells convert light into 
electrical energy. No external voltage 
is required to operate meters and 
meter relays directly from Bradley 
photo cells, improving control over 
your processes, reducing your costs. 
Housed model shown. Many different 
sizes and shapes, mounted and un- 
mounted. 
we 


eT. M. REG. U. S. PAT. OFF 


Our engineers will select or de- 
velop rectifiers or photo cells to 
meet your needs exactly. Write 


for BRADLEY LINE showing basic 
models. 


BRADLEY 


LABORATORIES, INC. 
82 Meadow St. New Haven 10, Conn. 


| conventional 


NEW BOOKS 


Frequency Modulation 


By NATHAN MARCHAND. 
Books, Inc., New 


pages, $5.00 


Murray Hill 
York, 1948, 409 


STARTING with the assumption that 
the reader is already familiar with 
the 


a-m__— practice, 


} author in 18 well-written chapters 


treats the special techniques and 


| equipment employed in f-m work. 








The scope and purpose of the book 
are such that the service man and 
station engineer alike will find it 
useful as a reference or study text. 
The mathematical treatment of the 
basic fundamentals f-m is 
ventional except for the 
tion of the term phasor. 


of con- 
introduc- 

This is 
not, as might at first appear, a de- 
or circuit to obtain a 
given phase difference between two 


vice used 
7” more voltages (or currents), but 
rather a the old 
familiar plane vector. As_ used 
here, the difference between the two 


new name for 


terms is very slight and not worth 
the introduction of a new term that 
might prove confusing. 
The brief explanation of 
Functions which the author gives in 


3essel 


} conjunction with his discussion of 


fidelity and bandwidth require- 
ments should prove helpful to those 
who wish to thoroughly 
basic circuit action. 

Six phases of f-m are thoroughly 
covered. 


analyze 


The author begins with 
basic concepts and methods of mod- 
ulation, and then takes up f-m 
transmitters, including the phase- 
to-frequency as well as the direct 
frequency-modulated types. Follow- 
ing this, f-m receivers are discussed 
in considerable detail and mobile in- 
stallations are treated. Installation 
problems, dia- 
wherever this 
can be used to advantageously sup- 
plement the text. One chapter is de- 
voted to transmitting antennas, and 


layouts and cable 


grams are included 


another to receiving antennas. The 
final phase of f-m to be discussed is 
the servicing of f-m receivers. Here 
the author is careful to point out all 


| similarities and differences between 


a-m and f-m techniques and equip- 
ment. 

At the close of each chapter will 
be found a list of the various refer- 
ences given in the text, and a series 
of questions for self-study. Answers 
to questions that require a calcula- 


EAR and EYE 


TELEVISION 
TRANSFORMERS 


This Acme Electric 500 V.A. Power Supply 
Transformer for television receivers, has been 
carefully engineered to provide the exact 
electrical characteristics required for larger 
sets. Hum-free operation has been attained 
thru both riveting and bolting core and var- 
nish impregnating entire unit. 


This larger V.A. capacity transformer, per- 
mits manufacturers to use only one trans- 
former instead of two. 


From standard laminations, sizes and standard 
mounting cases Acme Electric engineers can 
design exactly the transformers you need to 
improve your product. We invite your inquiry. 


ACME ELECTRIC CORP. 


316 Water St. Cuba, N. Y., U.S. A. 
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NEW BOOKS (continued) 
tion are located in an appendix, 
which also includes extra informa- 
tion on vectors. Throughout the 
book the subject matter and treat- 
ment are such that it could be used 
as a textbook for a course in f-m. 
As first pointed out, however, the 
student must already be familiar 
with radio fundamentals.—R. H. 
SCHAAF, National Radio Institute, 
Washington, D. C. 


Waveforms 


Volume 19 of the MIT Radiation Lab- 
oratory Series. EDITED BY B. CHANCE, 
V. HuGuHes, E. F. MacNIcHoL, D. 
SAYRE, AND F. C. WILLIAMS. McGraw- 
Hill Book Co., New York, 1949, 785 
pages, $10.00. 

ALTHOUGH many volumes of this se- 
ries have been published at about 
the same time as other books cover- 
ing much the same material, this 
volume stands alone as the sole co- 
ordinated collection of circuitry in 
the field of waveform generation 
and uses. This book brings together 
in a well-planned form a mass of 
information which has existed be- 
fore only in widely scattered classi- 
fied reports in England and the 
United States, or which has ap- 
peared sketchily cr in a disjointed 
manner in the literature. As such, 
one will view the book somewhat 
more critically than if it merely 
added to the existing literature. 

The editors are to be commended, 
as usual, for the smooth flow of 
style—it does not read as if it were 
merely a collection of independent 
articles, but as a text with a single 
author. Typographic errors are 
practically nonexistent. The illus- 
trations are probably one of the 
outstanding features of the book 
almost every circuit mentioned is 
presented in schematic form with 
component values indicated. In ad- 
dition, the manufacturers’ type 
numbers have been noted on special 
components. These schematics will 
be a gold-mine for university labo- 
ratory work, as well as to the design 
engineer. 

Whether the book may be easily 
used as a source book is another 
matter. A good reference in a field 
which is practically barren would 
be welcomed. It would seem to this 
reviewer that, although the con- 
cept of the volume included the de- 
sire to supply this missing link, it 
was not achieved. The book is for 
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stu Electronie Stop-Wateh 
for the measurement of time 
10 microseconds to 1 second 


THE AMERICAN ()-7) CHRONOSCOPE 


DESIGNED for universal application. Four ranges 
~1, 10, 100 and 1000 milliseconds full scale. Accu- 
racy is better than one scale division (1%) on any 


range. 


@ DIRECT READING 
@ ACCURATE 
@ SIMPLE 


$375.00 


HIGH 


INDISPENSABLE for development and produc- 
tion of business machines, contactors, gas tubes, 
relays, shutters, switches, welders and a host of 
other products. Write for Bulletin 100 A. 











American Chronoscope Corporation 


316 WEST FIRST ST. 


| 
Telephone: Mt. Vernon 4-2030 MT. VERNON, WN. Y. ‘| 





a 


for industry 


value 


Development and Production of 


SPECIAL PURPOSE VACUUM 


TUBES BY ECLIPSE-PIONEER 


a 
TT-1 3000 mc Temperature 
limited Noise Diode Tube. 


Y-Type Position Convectron— 
Vertical Sensing Tube. 


Chronotron Thermal 
Time Delay Tube. 


We're not in the standard vacuum tube business. But 
we are definitely in the business of developing and 
manufacturing special purpose vacuum tubes—tubes 
that are not generally available. During the past three 
years, for example, our facilities have produced, such 
devices as the Chronotron thermal time delay tube, the 
Convectron* vertical sensing tube, the TT-1 3000 mc 
temperature limited noise diode tube, counter tubes, 
glass enclosed spark gaps, and phono pickup tubes. 
Quantities of all these are now serving many phases of 
industry in a wide variety of applications. We invite 
your use of our facilities to develop and produce your 
requirements of special purpose vacuum tubes. Your 
inquiries concerning the scope of our facilities or details 
of any of our tubes will be given immediate attention. 


*REG. U. S. PAT. OFF. 


Eclipse-Pioneer Division of 
TETERBORO, NEW JERSEY smh 
Expert Sales — Bendix internaGiona! Division, 72 Filth Avenue, New York 11, 6. Y. 








NEW BOOKS (continued) 


High Sensitivity a Logarithmic | the initiate, not the neophyte; it is 


written from a very sophisticated 
AC VOL F ASE i Se point of view, which sometimes 


gives rigor, but more often serves 


50 MICROVOLTS TO 500 VOLTS | | 2212 <ontuse and to sow the ab- 


sorption of technical material. The 
SELF-CONTAINED MODEL 47 VOLTMETER nomenclature is oft at fz 
‘ en not that fa- 
ALL AC OPERATED UNIT es ° - 
<3 miliar to the electronic engineer, 
An extremely sensitive am- . Renn 
plifier type instrument that but is the language of the physicist 
serves simultaneously as a or the mathematician. This is not 
ae and high gain , written derogatorily, but is a criti- 
i dtiie oth ten ie . | cism of a method of attack ; the book 
cycles to 30 ke : ; will be used predominantly by engi- 
+5% from 30 ke. to i | relia 
100 ke " : } neers and should, therefore, be 
nput Impedance 1 meg- | | ° i 7. 
ohm plus 15 uuf ined j written for them, if accuracy is not 
‘Amplifier Goin 40000 ; é lost by so doing. A classic example 
occurs on page 42, where in discuss- 
Se | ing the indication of equality of two 
VOLTMETER ? : : yee : eae , 
0005 to 500 Volts! : voltages in amplitude, they speak of 
5 Cycles 1600 ke. “the moment of equality of the 
New! MODEL 49 ? ; amplitude of a sinusoidal wave to a 
NARROW BAND ) : ” 
AMPLIFIER parametric voltage’. It may be 
A few of the many uses: picayune to resent this usage, but 
@ Output indicator for microphones of all @ Gain and frequency measurements for all } “reference voltage” would allow the 
toe ak So average engineer to continue read- 
Low level phonograph pickups & cerns pe measurements in  photog- € ag g € 
@ Acceleration and other vibration measur- raphy and film production : . wort oa aensum wat ave 
ing pickups @ Light flux measurements in conjunction ing the next sentence without hav 
@ Sound level measurements with photo cells ing to reread the above to make 


: sure that “reference” was really 
instrument Electronics 45-17 Glenwood Street meant. 

LITTLE NECK, L. I., N. Y. The book obviously has been put 

| together by peonle who are ex- 

tremely conversant with their art— 

in fact, have contributed many of 


New Type | y] CHANNEL | its fundamental concepts and cir- 


| cuitry. But all who are not as fa- 
R F SWEEP GENERATOR miliar with the field as the authors 
a Se | will use it with some difficulty 
| which should not have been neces- 
sary. 

Taken in all, however, the book is 
an absolute must for those who 
have any connection with the design 

ees Cine of electronic circuits.—M. T. LEB- 
en Ser Sens See i : | ENBAUM, Receiver Section, Airborne 
@ Pulse Type Markers at picture we - 


and sound carrier frequencies. eth eee ae Instruments Laboratory, Mineola, 
Either or Both May be Turned : . ie BF 
On or Off. 














seein sean 


Write for Complete Information 




















AE TOOL PAA EN TONLE 


@ Instant Channel Selection by 





No spurious markers produced. 
Accuracy 0.02% Xtal controlled. Standard Handbook for 


> ical Engineers 
TYPE 1200 Electrical Enginee 


Precision Wobbulator for television production line. 15 Ancums E. KNowLTon, Editor-in- 
° : * Chief. McGraw-Hill Book Co., Ine., 

M.C. band width on all channels. Output is oscillator New York, 1949, Eighth Edition, 2,311 

fundamental frequency. Zero signal output reference pages, $12.00. 

baseline always present. Output Iv. across 75 ohms. Aaidinindeks, wetininiiesinn ail vs 

Attenuator range 60 Db. Monitor signal provided. - -acleguecinheaneppacasteaiae mer rscameacnsat lado 


dio merge more and more in their 
PRICE $1330 F.O.B. E. RUTHERFORD, N. J. 


i common meeting ground of indus- 
Write for Full Data trial electronics, this famous hand- 


book increases in value to the 


LG ieky fa pirnent! Co. Inc igaa ce. 


edition. 
50 PATERSON AVENUE @ EAST RUTHERFORD, N. J. The 26 sections distinctly show 


the tremendous strides made since 
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with 
ADVANCE 
RELAYS 


Engineers and Designers 
who insist on dependable 
components have adapted 
ADVANCE RELAYS into their 
control circuits. They are 
specifying ADVANCE 
products, and are sub- 
mitting their relay prob- 
lems to us. Our expanded 
engineering and plant 
facilities, plus the recog- 
nized dependability of 
ADVANCE RELAYS, make it 
possible for us to offer 
the most complete line of 
relays for light, interme- 
diate and heavy duty 
applications. Proved and 
Improved relay perform- 
ance through ENGINEERED 
adaptability. 


Follow the Engineers 
to ADVANCE 


ADVANCE ELECTRIC & RELAY CO. 


1260 WEST SECOND STREET @ LOS ANGELES 26, CALIFORNIA 


LY STEATITE 
CERAMIC 








Design s and facturers in 
radio, electrical and electronic fields are 
finding in LAVITE the precise qualities 
called for in their specifications . . . high 
compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and hi heat. exceed- 
ingly low loss-factor of LAVITE Pm its 
excellent workability makes it ideal for all 
high frequency applications. 





Complete details on request 
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‘TORR: 
" The 
AEE-Weather 

Resistors 


“HIPOT” COUPLERS poem 


S.S.White resistors are connected in 
series to permit a current flow to ground, 
when the “Hipot” Coupler is used to 
measure or to synchronize voltage of high 
voltage lines. 


Canadian Line Materials, Ltd.—maker 
of “Hipot” Couplers and other transmis- 
sion, distribution and lighting equipment 
—says—"We have always found S.S. 
White resistors of the highest quality”. 
This checks with the experience of the 
many other producers of electrical and 
electronic equipment who use S.S.White 
resistors. 


WRITE FOR BULLETIN 4505 


It gives details of S.S.White Resistors 
including construction, characterist- 
ics, dimensions, etc. Copy with price 
list on request. 


$5. WHITE, 


THE S. S. WHITE DENTAL er - ge 





S. S. WHITE RESISTORS 
are of particular interest to all who 
need resistors with low moise level 
and good stability in all climates. 


HIGH VALUE RANGE 
10 to 10,000,000 Megohms 


STANDARD RANGE 
1000 Ohms to 9 Megohms 


INDUSTRIAL DIVISION 


10 EAST 40th ST., NEW YORK 16, N. Y. oe 


waa SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Ces of Aarertens AAKA Tadusteial Extrprtay, 
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Little thought-of facts about capacitors . . . 


The short time breakdown voltage of a well-made D.C. 
capacitor is not less than 5 to 6 times the actual working 


voltage at 20°— 
E 5 e min 
E Breakdown voltage 


e Rated d.c. working voltage 
INDUSTRIAL CAPACITORS are unvaryingly held to this 


formula. 


Designed for 











In sturdy new 


3/16 to %” sizes 
screwdriver blade; % 
MAN-SIZE XC a ITE 
hat fits them 








available) 


ASK YOUR SUPPLIER! 


Pending on Container and Contents 


PARK METALWARE CO., INC. 
C, Orchard Pork 


Patents 


PREFERRED BY 
EXPERTS 


Dept. 


safety factor and the smallest 
possible volume, INDUSTRIAL CAPACITORS are the most 
widely used capacitor in industrial applications. you 
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fm INDUSTRIAL CONDENSER CORP. 
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Nut Driving, Screwdriving, 
Reaming In One Kit! 
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box. Has 9 detachable nut a bl 
egu 16 


(No. 1, 2 Phillips blades, other reamers, also 


Watch this 
space for 
other 
capacitor 
facts thet 
will help 


Sales Offices in 
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3243 N. California Ave. 
Chicago 18, Illinois 
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publication of the previous edition 
| in 1941, by important new material 
on radar, microwave techniques, nu- 
| clear energy and electronic heating. 
Revisions and additions through- 
out bring the book into conformity 
with newly adopted standards and 
newly acquired practical working 
data on the electrical equipment 
that forms the basis for many in- 
because you TRY before you buy... dustrial electronic controls. 
with a PRODUCTION SAMPLE! Definitely all-electronic are Sec- 
ne ore tion 23—Electronics and Electron 
or many years, The Gramer ‘ > bes. ; Section 24—Radio. Ra- 
Conical hak attnaed ta the auc “Bisecelt” Tienes Tubes, and Section 24 Radio, Ra 
cessful design and quantity produc- formers include: dar and Carrier Communication, by 
tion of Gracoil Transformers and Open Types—Step- Donald G. Fink, Editor of ELEc- 
Windings, making countless thou- Down-Up—Fully 
sands for big name manufacturers Enclosed—Line dio interference by M. D. Hoover 
in American industry. Such success Voltage Regulating 7 x 
is due in part to Gracoil’s “produc- —Filament—Audio : and etent —— yd B.C, Bariett on 
tion sample” method of testing in —Filter Reactors electronic applications to power sta- 
advance for physical and electrical —Isolation—to tions. The clear and concise cover- 


correctness. No guesswork. Try it. specifications. J age of both theory and practice in 
THE PRODUCTION SAMPLE IS YOUR a] : ae ‘ : on 
GUARANTEE * eon PERFORMANCE! all these fields in slightly more than 


FULLY ENCLOSED a hundred pages provides optimum 


reference value for electrical and 
THE ¢ GRAMER COMPANY electronic engineers alike. 
Electrical Coils and Transformers The excellent data-filled chapters 
2734 N. PULASKI ROAD CHICAGO 39, ILL., U.S.A. on conductors, insulating materials 
ESTABLISHED IN 1935 and magnetic materials also deserve 
mention for their all-around useful- 
ness.— J. M. 
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TRONICS, except for six pages on ra- 











MICROSECOND TIMING! THE NEW iii, eats soune Miia 


* THE AMPLIFICATION & D ISTR IBI 
TION OF SOUND By ireenlees 
The Sherwood Press, Paosinnn, Calif 
; (U. S. distributors), Second Edition, 1£ =, 
6 er 302 pages, $6.00. Revision, rearrange) 


and enlargement of original editio with 


(COUNTER CHRONOGRAPH) f minimum mathematics and empha sis or 





practical considerations of interest to 
radio servicemen, public address engi- 


neers, and radio students. British termi- 
.. measures and ? nology and aeuloauant but readily 


applicable to American practice 


. . 

records time intervals 
° 2 "i PATENT LAW By Chester H. Biester 
with a resolution of feld. John Wiley & Sons, Inc., New Yor! 
ha Second Edition, 1949, 267 nages, $4.00 
1/1 600 000 ‘ Extensive revision of 1943 edition to cover 
9 b ] 4 recent decisions, with major changes _ ir 
; chapters on Infringement, Disclaimers, Li- 

seconds bs ability for Infringeme nt, Trade secr 


Secrets 
and Double Patenting 





This instrument determines and indi- ff re : ; are, 
cates directly the elapsed time between ; eae ae I Slit ty .* I La . a - oe 
electrical “Start and “Stop” signals us Research Press, Inc., Dayton, Ohio Secor ~ 
te Extremely High Accuracy — 1.6 Megocycle crystal onc. derived from the beginning and end- | Edition, 1948, 231 pages, $2.95. Revisic 
Satay tas heen ing of a time interval to be measured. O Asite ie | Mar er the ‘under ae 
- a a } ab red rec Vv 1 ordinar yusiness 
% Direct indication of Intervals up to one second — recycling A 1,600,000 c.p.s. crystal oscillator is | man and nonlegally-inclined engineer who 
of the counter can be observed or recorded for used as the time base. The instrument, has occasion to obtain, purchase or evalu- 
letel contained H ate a patent, protect himself against in- 
icmpbseneians ome: & ¢ a v self fringement suits, or deal with other 
% High Resolution mecsures intervals in steps of 0.625 counts the number of cycles from this aspects of the U. S. patent system 
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& Retains Indication of Meosurement until reset. interval measured. Price $925.00 INTRODUCTION TO ATOMIC PHYSICS 
ae By Otto Oldenberg McGraw- Hill Book 
Co., Inc., New York, 1949, 373 pages, $5.00 
as Cectreste Commies, ond i j college students who have taken a 
% Stable — no adjustments required qullena—~-Aaavons tomubine to Dept. 6-D : ne-year introductory physics course and 
6- are familiar with elements of chemistry 
Main emphasis is on understanding, as 
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% Easy to Actuate — positive pul<es from common or sep 
Grote sources can be used. 


and impress him 
A T D | with physical ideas rather than mathe- 
| matical performance Main _ divisions 
136-56 ROOSEVELT AVE., FLUSHING, NEW YORK | include Structure of Matter, Gases, Struc- 
ture of Electricity, Structure of Light, 
Electronic Structure of Atoms, Nuclear 
Structure and Wave Nature of Matter 
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DUMONT | 
GLASSITE 


THE WORLDS 
FINEST TUBULAR 





NEW TYPE P6M | 


FINEST MOULDED OIL 
CAPACITOR 


HIGHLY MOISTUREPROOF 


NO HEAT @ NO HIGH 
PRESSURES @ LONG 
LIFE ASSURED 


COST NO MORE THAN WAX | 
SEALED CONDENSERS 


Backtalk 
Uhf Television 

DEAR SIRS: 

ne 


recent 


GOLDSMITH’S TALK before the 

IRE the uhf 
television situation was most inter- 
esting. However, I feel 


eral of his nts are 


convention on 


that sev- 
tateme open to 
serious question. The first is with 
respect to nis answer to a question 
from the floor concerning the possi- 
bility of local oscillator 
radiation in the uhf band. He stated 
that there was no way in which this 
could 
with services. I believe mj 
proposal makes his position on this 
question untenable. 


reducing 


be done 
other 


without interfering 


His other statements concerning 
receiver design are not Class A 
answers in my opinion. He said that 
double conversion receivers were 
not satisfactory due to heterodyne 
beats between the two local oscil- 
lators. Examination of the state of 
the art indicates that a number of 
double conversion receivers are in 
commercial use in which this diffi- 
culty has been eliminated. Inasmuch 
as these receivers have sensitivities 
of the order of 
would 


one microvolt it 


seem reasonable to assume 
television receivers could easily be 
built to avoid this difficulty. I would 
also like to point out that only two 
such beat notes can occur in the uhf 
band if 200 me is used as the first 
i-f frequency. 

I also believe the following to be 
Class A facts: 

1. The higher the i-f frequency 
the better the image 
image attenuation. 


2. Image attenuation must equal 


ratio and 


| cochannel attenuation. 


FULL RANGE 
FROM .0001 TO 
1.0 MFD 
e 
FROM 100 VOLTS 
TO 15000 VOLTS 


Send For Literature And Samples 


ELECTRIC CORP. 


MFRS OF 
CAPACITORS FOR EVERY REQUIREMENT 


308 DYCKMAN ST., NEW YORK. N.Y 


ELECTRONICS — June, 1949 


3. The greater the frequency sep- 


| aration between images, the easier 


allocation becomes and better fre- 


| quency utilization follows. 


4. Before any allocation plan can 
be made, it will be 
standardize on a 
quency. 


necessary to 
“first i-f” fre- 

5. To be safe, the use of 40 to 
60-me i-f frequencies will require 


treatment of the image frequencies 


of local stations on an adjacent 


| channel basis. Also allocations from 


420-475 mc must be given special 


consideration by FCC. The use of 


| i-f frequencies from 40 to 60 me 


also poses some other problems. The 


use of frequencies below channel 2 


NO MORE X 
BLIND 
SOLDERING _ 
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THE WORK 


. 
Flexitip 
easily 
formed 


5-Second 
Heating— 
no waiting; 
saves power 


Longer Reach— 
8" from housing 
to tip. 


Built-In 

Transformer 
compact, 
complete 


Solderlite— 
spotlights 
the work 


Dual Heat— 
single heat 
100 watts; 
dual heot 


volts, 60 » 
cycles 
i 


Just pull the trigger switch of your 
Weller Soldering Gun... heat and 
light come “on” together. The pre- 
focused spotlight picks out the work 
at once—shows you your way to 
faster, easier soldering. 

Time-saver? Yes—but not the only 
advantage of Weller Soldering Guns. 
Check the exclusive features illus- 
trated and you'll see what we mean. 
Solderlite, extra length and 5-second 
heating mean hours and dollars saved 
— your Weller Gun will pay for itself 
in a few months. For deunieal and 
electronic laboratory or maintenance 
work, we recommend the 8” model 
DX-8 with dual heat; or 4” types 
S-107 single heat and D-207 dual heat. 
See your distributor or send for 

bulletin direct. 


Be sure to get your copy — 
SOLDERING TIPS, the new 
Weller Handy Guide to 
easier, faster soldering—20 
pages fully illustrated. Price 
10¢ at your distributor's or 
order direct. 


WELLER 


MANUFACTURING COMPANY 
806 Packer Street * Easton, Pa. 
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Ultrasonic Vibration Measurements 
Harmonic Analysis 

Cross Modulation Studies 

Noise Investigations 


Determining Transmission Characteristics of 
Lines and Filters 


Monitoring Communications Carrier Systems 


Checking Interference, Spurious Modulation, 
Parasitics, effects of load changes, shock, 
humidity, component variations, etc. upon 
frequency stability 


®@ Telemetering 


SPECIFICATIONS 
Frequency Range: 2KC—300KC, stabilized linear 
scale 


Scanning Width: Continuously 
200KC to zero 

Four Input Voltage Ranges: 0.05V. to 50V. Full 
scale readings from 1 millivolt to 50 volts 

Amplitude Scale: Linear and two decade log 

Amplitude Accuracy: Within Idb. Residual har- 
monics suppressed by at least 50db 

Resolution: Continuously variable. 2KC at maxi- 


mum scanning width, 500c.p.s. for scanning 
widths below 8KC. 


variable from 


WRITE NOW For Complete Information, Price 
and Delivery 


Available Now! 
Easy, Fast 
Ultrasonic Spectrum Analysis 
WITH 
MODEL SB-7 
PANORAMIC 
ULTRASONIC ANALYZER 


An invaluable new direct reading instrument 
for simplifying ult ic investigati the 
SB-7 provides continuous high ood pano- 
ramic displays of the { 
and characteristics of signals Sainte 2KC 
and 300KC. The SB-7 allows simultaneous 
observation of many signals within a band 
up to 200KC wide. Special control features 
enable selection and highly detailed examina- 
tion of narrower bands which may contain 
signals separated by less than 500c.p.s. The 
instrument is unique in that it provides rapid 
indications of random changes in energy dis- 
tribution. 
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ILLINOIS CONDENSER 


Presents 


A Greatly Expanded Line 





Customer acceptance—proven by 15 years of 


high quality production—has made Illinois con- 
densers one of the fastest sellers in the field. 

in the most humid 
. they are long lived under brutal 
. they are manufactured un- 


They are 
climates . . 
heat conditions . . 


reliable, even 


NEW - alll 
NOW pocorn 





der the strictest quality control methods in the 


industry . . 
guarantee! 


. they are backed by a one year 


From Radio To Television 
There is an Illinois condenser to meet every modern need. An expanded line 
has been developed to serve the entire electronic field—from radio to television. 
A new and greatly expanded Illinios Condenser catalog is now off press. 


Write for your free copy today! 


ILLINOIS CONDENSER CO. 


1616 NORTH THROOP STREET + 


CHICAGO 22, ILL. 





| vide receivers with 
| quency stability to guarantee audio 


| sound quality 


BACKTALK (continued) 
would require double converters 
with existing receivers. If channel 
2 were used as an i-f frequency, re- 
ceivers close to channel 2 stations 
would be subject to serious interfer- 
ence problems. The same holds for 
channels 3 or 4. Oscillator radiation 
will become a_ serious problem 
throughout the uhf band. 

6. If an i-f frequency of approxi- 
mately 200 mc is used, the images 
fall outside the uhf band. This of 
course requires discretion on the 
part of FCC in frequency assign- 
ments to other services with rela- 
tion to local television allocations 
between 375 mc, 475 me and 890- 
1,080 me. The best image attenua- 
tion will be obtained, which should 
make this relatively easy. The allo- 
cation can be made without consid- 
eration of image interference be- 
tween television stations. No local 
oscillator radiation trouble will be 


| encountered. 


The use of channel 12 or 13 (de- 
pending on local use) is the only 
way in which a guarded i-f channel 
can be obtained without making the 
uhf allocation subject to consider- 


| ation of image response on a con- 
| siderable scale. 


While the consideration of the 
problems outlined above may dwarf 
the importance of the sound chan- 
nel, I believe that the use of present 
tv sound standards in the uhf band 
is very much a Class C question. 
The General Electric Company and 
ourselves are currently working on 
the problem of afc control on differ- 
ent models of their 1,700-me receiv- 
ers used in meteorological work by 
the Signal Corps. We are not yet in 
a position to give facts and figures, 
but should be able to do so in thirty 
days. 

I wonder how many television re- 


| ceiver manufacturers would under- 


take a government contract to pro- 
sufficient fre- 


distortion of 10 percent or less in 


| the uhf band using present tv sound 
| standards. It would appear that fre- 


quency stability of the order of 
0.001 percent would be required. 
The public is entitled to reasonable 
without continuous 
retouching of the tuning control. 
Can this be accomplished at a 
reasonable cost? The use of an a-m 
sound channel, possibly with a 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 














THE BARRY CORPORATION 
Specialists in the Control of 
VIBRATION IMPACT NOISE 
Engineering Development 
Manufacturing 


9 Sidney Street Cambridge, Mass. 
Telephone: ELIot 0861-0140 








S. BERTRAND BARNARD, LL.B., M.E., 
REGISTERED PATENT ATTORNEY 
Mechanical, Electronic, 

Automotive and Aircraft Patents 
PATENT ANALYSES and INVESTIGATION 


4ist Avenue 


Lone | island ¢ ity 1, N. Y. STillwell 4-542$ 


The Trend Toward 
Economy— 


The service of the consulting en- 
gineer is a real economy. With his 
knowledge of organization and pro- 
duction problems and his wide and 
varied experience, he can usually 
reveal the points of waste and 
inefficiency that are costing you 
money and suggest inexpensive 
means for their elimination 


NEWTON ENGINEERING SERVICE 


Transformers for Electronics 
Designs, prototypes and production o— ties to 
individual requirements. We offer a highly per 

service and fast deli ““Breadboar d 
models”. 

84 Linden Park Street Highlands 2-1310 
Boston 20, Mass. Nights—-Holidays LA Salle 7-4959 














CROSBY LABORATORIES 
MURRAY G. CROSBY & STAFF 
Specializing in FM, 
Communications &@ TV 
Offices, Laboratory & Model Shop at 


126 Old Country Rd Mineola, N. Y 
Garden City 7-0284 


PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 
Analysis and |= uation 


Research, Dev nt & Design 
of Special E lectr oni c Equipment 


240 Highland Ave., Needham 94, Mash 











ERCO RADIO 
LABORATORIES, INC. 
Radio Communications Equipment 


ne - Design - Development 


- Oe pe 
Pioneers in Frequency Shift Tel ph 


Garden City ¢ Longlsland ¢ New York 


ALBERT PREISMAN 


Consulting Engineer 
Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks 
Industria! Appliances 
Affiliated with 

MANAGEMENT TRAINING ASSOCIA 
308-14th § Washington ie ’D. 








EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 


Consulting Engineers 
rch, Development and Mahufacture 
tronic and Stroboscopic Equipment 
alists in High-Speed Photography 

160 Br rookline Avenue, Boston 15, Mass 





PAUL GODLEY CO. 


Consulting Radio Engineers 


GREAT NOTCH, N. J 


Little Falls 4-1000 


PAUL ROSENBERG ASSOCIATES 
Consulting Physicists 
Main office: Woolworth Building, New York 7, N. ¥ 


Cable Address Telephone 
PHYSCIST WoOrth 2-1939 
Laboratory: 21 Park Place, New York 7, N. & 








ELECTRO IMPULSE 
LABORATORY 


Consulting Physicists 
Radio Interference and Noise Meters; Intereference 
Suppression Methods for Ignition Systems and 
Electrical Devices. 
P. 0. Box 250 Red Bank, New Jersey 
Red Bank 6-4247 





HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 
One Continental Hill Glen Cove, N. Y 

Glen Cove 1922 


A. F. SMUCKLER & CO., INC! 


Electronic and Communication 


Engineers and Manufacturer 
202-208 Tillary Street Brooklyn 1, N. & 
ULster 5-5141 








ELECTRO-MECHANICAL RESEARCH INC. 
Specialized Research and Manufacture 
nd Low Frequency Circuit Development 
ronic Measuring and Test Equipment 
Optical and Infra-Red Studies 
pecial Geophysical Equipment 
Automatic Inspection Device 


Ridgefield, Conn. 


seneanie —— 
LIM 


Consultants “ Special AITED nent f a 
and production tests, communications and idio 
systems 

Head Office ~_ Ls ant 

Arnprior ada 
60 Front Street West Montreal 
Toronto, Canada Canada 


SPECTRUM ENGINEERS 


Electronic & Mechanical Designers 


540 North 63rd St.. Philade bb ia 31, Penns 











ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 


Radio and Electronic Consulting and 
Designing 


2008 W. Seventh St Los Angeles 
DRexel 8323 California 








Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 
High Frequency Heating - Industrial Electronics 
Applied Physics and Mathematics 


549 W. Washington Blvd. Chicago 6, [ll 
State 2-8021 








TECHNICAL 
MATERIEL CORPORATION 


Communications Consultants 
RADIOTELBTYPE @ FREQUENCY SHIFT 
INK SLIP RECORDING 
TBLBTYPB NETWORKS 
453 West 47th Street New York 19, N. Y, 








THE 


of placing your unusual problem in the hands of a competent con- 


sultant is that it eliminates the elements of chance and uncertainty 


from the problem and provides real facts upon which to base decisions. 
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Successea: 25.000! 
Facures: None! 
Anchor Plastics’ sleeve* and mounting 


ring* for 16” metal TV tubes— 
TESTED and PROVED in SERVICE!!! 


eosy mounting 

perfect tube alignment 
lower assembly 

with the Anchor sleeve 
and mounting ring! say 
=A large, TV set manufacturers 
They'll 


do the same for you! 


Your inquiry will receive 


prompt attention 


Write or ‘call 


) 
+ 9 
Mounting ring 


Cross section of 
assembly 


Custom extruders of all thermoplastics 


ANCHOR PLASTICS CO., Inc. 
533-541 Canal St., New York 13, N. Y. 
Digby 9-1242 
Address inquiries to Dept. 33 


FOR EVERYTHING iN 


ELECTRONICS 


Telephone 


Biggest stock of Radio Ports & Equip- 
ment in New York — speedy and 
courteous attention to your orders — 
alert salesmen who tolk your 
language. 


Highest quality, sensibly priced 
sound equipment for all require- 
ments. Ask for our big free 
Sound Catalog! 


HAM GEAR 


head- 
well- 
ham 


Radio amateurs’ 
quarters for all 
known lines of 
equipment. 


Television components, 
test equipment, tubes, 
antennas, acc=ssories. 


Phone, 
write, 


wire, 
drop 
int Terminal 
has it! 


GYERIACRAL 


couror ANAS 


NEW YORK 7. N Y 
Cable: TERMRADIO 


85 CORTLANDT ST 
Phone: WOrth 4-331) 


BACKTALK (continued) 


superregenerative audio detector, 
might prove to be a better answer 
to this problem. Receiver perform- 
ance on the sound channel with 
present vhf standards can be deter- 
mined easily as it can be computed 
from the stability of the high-fre- 
oscillator. I 
sion receiver 


believe televi- 
manufacturers should 


quency 


prove their ability to produce the - 


required stability 
duction 


ona 
before 


mass pro- 

present tv 

round standards are adopted. 
DANA A. GRIFFIN 


basis 


President 
Communication Meas 
Laboratory, Ine 

New York, N. Y. 


irements 


Bugaboos 


DEAR SIRS: 
I READ with considerable 
article by A. P. 
Tracerlab on 
dustry (p 80, 


interest 
Schreiber of 
for in- 
and my 
the editorial 


the 
radioisotopes 
1949) 
eye was attracted by 
box entitled, “ 

Your 
it is not complete. 
boo that 1 have come across is the 
lack of which I have 
encountered in obtaining informa- 
tion as to the best isotopes to use 
in meeting a certain problem, 
in developing industrial 
using 


Jan. 


Bugaboos.” 
but I feel that 
One major buga- 


list is good, 


cooperation 


and 
control 
radioactive 
topes. While my experience is ve 

limited, it certainly indicates no 
desire on the part of the privat 
isotope industry to assist persons 
who wish to develop industrial con- 
trol equipment. The reason may be 
that they want to develop every- 
thing themselves, but that is hardly 
a way of obtaining the maximum 


equipment iso- 


progress. 
It is probably unfair to generalize 
on the basis of a single experien 
It may be that only one firm has the 
policy of impeding development by 
other concerns, but since these firms 
that distribute the isotopes have a 
privileged position with a Govern- 
ment Agency, the Atomic Energy 
Commission, would it not be desir- 
able for that administration to in- 
sure and require that firms distrib- 
uting isotopes 
mulate individ:al 
and that their 


application privi- 


leged position be cancelled if they 


are unwilling to do so. 
RAY MOND M. eeneees 
tsi 





also be willing to | 


“cooperate and sti 


| 
| 
| 


BIRTCHER 


STAINLESS STEEL - LOCKING TYPE 


TUBE 
CLAMPS 


Stainless 
Steel 


Corrosion 
Proof 


83 VARIATIONS 


Where vibration is a problem, Birtcher 
Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug-in com- 
ponents. 

More than three million of these 
clamps in use. 


FREE CATALOG 


Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 





clamp designs, and price list 


THE BIRTCHER corPoRATION 


5087 HUNTINGTON DR, LOS ANGELES 32 


& GLASS 


— JEWEL 


BEARINGS 


Low Cost 
Long Life 


Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They're ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird's method of mounting 
jewels. There’s a minimum of stress and 
strain on the bearing itself as a result 
of Bird’s special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there's a need for jewel 
bearings — whether in glass or in sap- 
phire Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


Richard H. Bird & Co., Ine. 


1 Spruce Street 
Waltham 54, Mass. 


"Serving Industry with Fine Jewels 
Since 1913'* 
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EISLER SPOT WELDERS 
SIZES % TO 300 KVA 


FOR ALL TYPES OF WELDING 
BUTT-GUN-ARC WELDERS 


EISLER 
Speciolizes also in the manu- 
facture of accessories and com- 
plete laboratory equipment for 
electronic and radio tubes, 
burners, cross fires, torches, 
vacuum pumps, etc. 


Ask For Special Catalog 


EISLER ENGINEERING CO., Inc. 


CHAS. EISLER, Pres. 
751 So. 13 St. (mear Avon Ave.) Newark 3, N.J. 





— 
FLUXES ~; 
SODERING 
BRAZING & WELDING : 
L. 8. ALLEN CO. INC Chicage 3}, Ill 
6751 BRYN MAWR AVE. 


EL-TRONICS, INC. 


Research, de and 
of electronic equipment—a single ae 
to large quantities. 
Specialists in Geiger-Muller equipment 
2647-67 N. Howard St., Phila. 33, Pa. 
Garfield 5-2026 




















NEW! 


VITREOUS ENAMELED 


ROUND RHEOSTAT 


wat 


! Wy 


: ANT 
> a 
SS 
~~ 


OMPT SHIPMENTS 


REX RHEOSTAT CO. 


BALOWIN L N.Y 





LOCKING TYPE 


Stainless Steel 


TUBE CLAMPS 


Send for iMustrated catalog and eroineering gata 
THE GEORGE S. THOMPSON CO/PORATION 
South Pasadena, Coilitornia 





DELIVER your shipments faster. Save 


$600 a year with Marsh Stencil Machines, 
Brushes, Inks! Electric and Hand Operated 
machines cut 12”, 44”, 1” letters. For sample 
stencil, Shippers’ Handbook, prices, pin this to 
business letterhead with your name. 





MARSH STENCIL MACHINE CO. i 
6 Marsh Bldg. + Belleville WL, U.S.A. _/ 











Colorful - Self Adhesive - Cellophane, processed 
in Rolls. Easy to buy - Easy to apply - used for 
Packaging- Point of Sale advertising- Parts mark- 
ing and Aircraft Wire terminal identification. 


TOPFLIGHT TAPE - YORK, PA. 


FINE RIBBONS 
TUNGSTEN and MOLYBDENUM 











This 
CONTACTS 


Section 


suppleme nts other advertising in 
this issue with these additional an- 

nouncements of products essential 
to efficient and economical produc 
tion and maintenance. Make a habit 
of checking this page, each issue. 
Classified Advertising Division 


ELECTRONICS 
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H. CROSS Co. 


16 Bookman 8t., Now York 7, N.Y. 








5 VAAN 208 eet ereTetteeteteTTEte 


vd 


WRCRVERETEVEVVVAY 


Antenna Coils, Grid Clips, Dial Cord Springs and 
Precision Springs of all types pertaining to Radio 
and Television 


Your Inquiries Invited 
WEBSTER SPRING CORPORATION 
€ 176 Johnson St., UL ster 5-3106-7-8, Brooklyn 1, N.Y 
RAW SOAUAATUUVEVARATEU0000000089 


SDDS a ADA DADADA ALAA ADA 


PRERCEEEUE000 06 0000000000008 





EISLER 


SPECIALIZES IN EQUIPMENT FOR THE 
COMPLETE MANUFACTURE OF 
Incandescent 
and 
Fluorescent 
Lamps, 
Luminous 
Neon Signs, 
Radio, Cathode 
Ray, Television 
and Electronic 
Tubes of All 
Sizes 
o 
36-Head Radio Tube Exhausting Machine. 


Transformers of All Types 
IN SIZES FROM 14 TO 300 KVA 


For 
Lighting 


Changing 
Auto 
Testing 
° 
Special 
Transformers 
For Electronic 

evices 


EISLER ENGINEERING CO. Inc. 


751 So. 13th St. Newark 3, N. J. 














MICROMETER sit 


o t 
FREQUENCY peonecer 
any number 

METER of frequencies, 
FM or AM, 100 KC to 175 MC 


LAMPKIN LABORATORIES, INC. 


Bradenton, Fia., 





ONLY THE 


W LILO Ma 
5° ‘SCOPE... 


-- has 


BOTH 
big 
features* | 


*Lowest Price 
*Laboratory Precision 


When COST is a factor, and QUALITY 
is essential—specify EICO Model 400. Not 
a kit, but a fully-wired, laboratory-quality 
5" oscilloscope of the most advanced de- 
sign and construction. Widely used in pro- 
Ree maar yoy ye and education. 
Write for folder . Also 
available in kit form, complete_ 939.95 


ELECTRONIC INSTRUMENT CO 


276 Newport Street ¢ 


INC 


Brooklyn 12, N.Y 














SEARCHLIGHT SECTION 


EMPLOYMENT e¢ BUSINESS @ OPPORTUNITIES e EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: INFORMATION: DISPLAYED—RATE PER INCH 
$1.20 a line, minimum 4 lines to figure ad- BOX NUMBERS in care of any of our New The advertising rate is $10.25 per inch for all 
vance payment count 5 average words as a York, Chicago or San Francisco offices count advertising appearing on other than a con- 


line 1 line additional in undisplayed ads tract basis. Contract rates quoted on request 
INDIVIDUAL EMPLOYMENT WANTED undis- 


played advertising rate is one-half of above DISCOUNT of 10% if full payment is made AN ADVERTISING INCH is measured 7% inch 
rate, payable in advance. in advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
PROPOSALS $1.20 a line an insertion undisplayed ads (not including proposals). —to a page. 


NEW ADVERTISEMENTS received by June Ist will appear in the July issue, subject to limitation of space available 











meee ENGINEERS 
PHYSICISTS 


“Ah cali Rens Company in Los An- 
geles, offers p employ- 
ment d in 


— and gm State qualifica- 


tions fully 
P 6606 Electronics 
68 Post St., San Francisco 4, Calif. 
IN TELEVISION REPLIES (Bor No.): Address to office nearest you 


NEW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 


Physicists and electronic engineers needed for an extensive proj- | cecil cca hash Ma adnan De 
ect at the Westinghouse Research Laboratories in Pittsburgh. SELLING OPPORTUNITY OFFERED 


Excellent opportunities for specialists in electron-optical devices, | SALESM AN EXPE} N EX PERIENC BD in adliine ta elec: 
* . : tronic fiel echanical interest and knowl- 
optics, systems and circuits. | edge of st marian anal coral 2 arte ‘desirable 

Preferable age 30-45 years Fen have car 


























Salary and expense basis ellent oppor- 
H H H Hy |} tunity with well establi iy ge England 
For application write Manager, Technical Employment manufacturer. Write details to" SW=8723 
Ele nics. 


Westinghouse Electric Corp., 306 Fourth Ave., Pittsburgh, Pa. EMPLOYMENT SERVICES 


SALARIED POSITIONS $3.500-$8 5,000 
e onsidering ew connecti nuni 
ite uw th the undersigned We 3 offe Yr “the orig- 
personal y St 














Elcetronce Engineers 


BENDIX Rapio DIVISION 





Baltimore, Maryland Fe eg ig ae Cae ne., 278 Dun Bldg 


manufacturer of ENGINEERS 


RADIO AND RADAR EQUIPMENT 
requires: TELEVISION EQUIPMENT CORPORA- 
TION offers an unusual opportunity for 7 Rimage ge a 
PN PROJECT ENGINEERS 7 qualified engineers to participate in the 241 Orange St., New Has 
J > years experience i = 
tine wadaosaennat, tae neon peataabretiay laa attend EMPLOYMENT AGENCY 
production, of major components trial Television field. OPENINGS! DEosDe AST 
in radio and radar equipment. Euperionce in video, pulses, clectentc | | a ‘nondine | pptenearch, Tube De 
ASSISTANT PROJECT ENGINEERS display and circuit techniques with | | 2\0'4"s-Ene ment Buread, B nault: RRR-Radio 
Two or more years experience in good educational backg d required = _ 


the development, for production, Several positions are available ranging POSITIONS WANTED 
of com: ponents in ri adio and radar f sation t lect 
equipment. Capable of designing rom junior to project engineers. | BEEE INEER and Biologist, de 
components — -r Supervision of Cc * i ith é ation with researc ch inst tut on, hospit u 
project engineer. cage ar ore fF 

ability. Opportunity to participate in | | {irument iret al, 1 

company profit sharing plan, bution. F 











a 


Well equipped laboratories in 
modern radio plant . . . Excellent Apply by letter to Leonard Mautner, 
opportunity tee advancement on Vice President: 
individual merit. s : 
€ erier fanalngr sue al ng the 
Baltimore Has Adequate Housing TELEVISION EQUIPMENT CORP. esearch, and der on nat a se fron Sontrol 
: sca | £yros, mputers atent an 
Arrangements will be made to 238 William St. New York, 7, N. Y. ec i tions in these fields. PW-8851 
contact personally all applicants Getvs 
who submit satisfactory resumes. | 
Send resume to Mr. John Siena: SCIENTISTS AND ENGINEERS WANTED PATENTABLE IDEAS 
Wanted for interesting and professionally chaileng- A ; t s 
BENDIX RADIO DIVISION ing research and advanced development in the reliable transformer company is look- 
d " x $ > - lt i i 
anisms, instrumentation, computers and. general ing for patentable ideas on transformers 
BENDIX AVIATION CORPORATION electronics. Scientific or engineering degrees or ex- to manufacture. 


tensive —— experience required. Salary com- 1122 
mensurate with experience and ability. Direct in- 

Baltimore 4, Maryland quiries to Mogr., Engineering Personnel, Bell Air- Ww. Catalpa Avenue 
craft Corporation, P. 0. Box |, Buffalo 5, N. ¥ Chicago 40, Illinois 
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os RESEARCH TIME BY CONSULTING 


‘ELECTRONIC ENGINEERING 
MASTER INDEX 


Descriptive Literature on Request 
ELECTRONICS RESEARCH PUBL. CO 
2 W. 46th St., N.Y. 19 











Time is money. Save it by referring to our 
ACCUMULATIVE INDEX FOR 
ELECTRONICS BIBLIOGRAPHY 

Simple and dependable 
Write for descriptive literature 
TECHNICAL INDEX SERVICE 
Box 632 Asbury Park, New Jersey 

















WANTED, AIRCRAFT RADIOS 
AN/ART-13, BC-348, RTA-1B, AN/APN-9, RSA/ 
-C, 1-152, 
- ‘prefix. Dyna- 

.. Transmitters, 

State quantity, condition and 
best price first letter. 

HI-MU_ ELECTRONICS 
Box 105, New Haven, Conn. 





The continued expansion of the 


NATIONAL UNION RESEARCH DIVISION 


has created many fine positions for men interested in 


VACUUM TUBE RESEARCH 


Our laboratories are devoted entirely to research and development 
work on vacuum tubes. These include cathode ray, microwave, re- 
ceiving, radial beam, subminiatures, and various special tube types. 
We are in a position to offer an interesting job, a stable future, and 
ideal working conditions to men who are qualified. Men with vacuum 
tube or similar experience and with degrees in Physics or Engineering 
are needed at the present time. Recent graduates without experience 
but with degrees in Physics or Electrical Engineering, as well as tube 
or circuit technicians, are invited to apply. 


Before you decide on your future connection, be sure to look into the opportunities 


National Union has to offer. 


Send Resume To: 


Divisional Personnel Manager, 
National Union Research Division 
350 Scotland Road, Orange N. J. 








WANTED 


Teletypewriters pl 
parts. Any quantity and condition. 





W-6654, Electronics 
330 Weat 42nd Street, New York 18, N. Y. 











WANTED TO BUY 
Western pes CF-1, CF-2, CF-3, CF-4 
CF-5, CF-6, H, H-1 Carrier, EE100, EE101A 
ringing pt All models teletype. 
All models RCA Marine transmitters. All 
W.E. C.B. switchboards. 

W-8591, Electronics 
520 North Michigan Ave., Chicago 11, Ill. 








WILL BUY ALL 


BC-348, 28V¥ or 11¥ modified 


Price $60.00 all letters except “’Q”—Q” 
$75.00. Ship via express C.0.D. subject to 
inspection to 

H. FINNEGAN 
49 Washington Avenue, Little Ferry, N. J. 








WANTED 
WESTERN ELECTRIC VACUUM TUBES 


Types 101F, 102F, 272A, 274A or B, 310A 
or B, 311A, 313C, 323A, 328A, 329A, 348A, 
349A, 352A, 373A, 374A, 393A, 394A, 121A 
Ballast Lamps. 

W-6641, Electronics 
330 West 42nd St., New York 18, N. Y. 








PROJECT 
ENGINEERS 


Real opportunities exist for Gradu- 
ate Engineers with design and 
development experience in any of 
the following: Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 


Send complete 
employment office. 


SPERRY 
GYROSCOPE CO. 


Division of the Sperry Corp. 
GREAT NECK, LONG ISLAND 


resume. to 








SELL YOUR 


ee ot =) RECEIVER 
TRAN 
TEST EQUIPMENT and TOOLS 
for highest cash offer 
Send details to: 
OVERBROOK COMPANY 
Overbrook, Massachusetts 

















Additional 
Wanted 
Advertising 
on Page 250 








Engineers Wanted 
MOTOROLA INC. 


Location Phoenix, Arizona. Housing Available. 
Excellent working ‘conditions in winter resort clim 

ate i summer air a yatannes laboratory. Motor- 

ola In of a Research 

beratery in Phoenix devoted to armed service 

in microwave, mo- 

ntrol, telemeter- 

ing, miniaturization, and aviation electronics. Only 

fully qualified experienced inventors, engineers and 

scientists should apply. Send detailed statement of 
education and experience in first letter addressed to 


D. E. NOBLE 
4545 Augusta Boulevard Chicago 51, Il! 





RADAR, COMMUNICATIONS 


AND 


SONAR TECHNICIANS 
W-A-N-T-E-D 
For Overseas Assignments 


Technical Qualifications: 


. At least 3 years practical ex- 
perience in installation and 
maintenance 


. Navy veterans ETM 1/c or 
higher. 

. Army veterans TECH/SGT or 
higher. 

Personal Qualifications: 

. Age, over 22—must pass physi- 
cal examination. 

. Ability to assume responsibility. 


. Must stand thorough character 
investigation. 


4. Willing to go overseas for 1 
year. 


Base pay, Bonus, Living Allowance, Vacation 
add-up to $7,000.00 per year. Permanent con- 
nection with company possible, 


Apply by Writing to 
A-1, P. 0. Box 3414, 
Philadelphia 22, Pa. 


Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 








will be arranged for successful applicants 
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1.25 CENTIMETER PLUMBING 


tlie re 


P eens PEESBADK TO-PARABOLA HORN sip 
$30.00 


it on 


ch »ke to choke 


AVEGUID 
D CIRCULAR FLANGES 
MISCELLANEOUS 
DEHYDRATING UNIT, 60 ib. capa 
F128 SPP-2, COAX WAVETRAP™ 


PULSE EQUIPMENT 
PULSE TRANSFORMERS 

G.E.K.-2745 . $39.50 
G.E.K.-2744-A. 11.5 KV High Voltage, 3.2 KV Low 

Voltage @ 200 KW « 270 KW max.) 1 micro- 

sec, or % microsec. @ 600 PPS 339.50 
W.E. =D166173 Hi-Volt input t monet rmer, W.E. Im- 
pec dance atio 50 ¢ » 900 oh 1. range: 10 
ke 2 mc. 2 sections parallel 


we KS 9800 Input transf 
t termina 5 and 


«king 
win 


Puls se Input 
B 


PULSE NETWORKS 
15 KV, “A” CKT 
hm 
-5-2000-50P2T, aKV oa 
5 0 second, 2000 PPS 
G a - 4-81 2.2 
810 PPS a 


7.563. 3. 200. ‘er 7 
PI 1 


DELAY LINES 
D-168184: 5 1 sec. up to 2000 PPS, 18 terr 
+A.00 
D-170499: .25/.50/.75 : 
ae. 50 
D-165997: 1% micros : ak 50 


MODULATOR 


UNIT BC 1203-B 
Pr 


ara. 13 PULSE MODULATOR: 
ro ag vee Dp 7 e 624 
“KW Joule 
TPs. 3 PULSE. ‘MODULATOR 
KW pk): pulse rate 2 
mpedance 
be ger 


APS. 10 MODULATOR DECK. 
APS-10 Low voltage power 


928-A2 
926-B 
OTHER TYPES AVAILABLE 


TUNABLE PKGD. “Cw” MAGNETRONS 


ot 61 2975 
60 : 
Rew, Guarant eed . 


UNIFICATION S “8 





Glewwunicarions 
BE gu iemenr Sn your needs 


| MPANY 


MICROWAVE PLUMBING 
10 CENTIMETER 


WAVEGUIDE 

Our 27 db 
ABY-47AAN 
tted section 


SQ. FLANGE + 
lapt 8 i 


" - 
vee 


wit 


AND CR 

NT. ¢ 

2 type i 

PICKUP LOOP, Type Output . $2.75 

TR BOX Pickup Loop ° $1.25 

POWER SPLITTER, 726 Klystron input, dual ‘‘N’ 

MAGNETRON xo Lact ye rap coupler with 721-2 

ld $27.50 

10 ‘cM WAVEGUIDE SWITCHING UNIT, switches 1 
i t f 3 outputs Standard 1%” x ° guide 
Cor with 115 vac dc 


Mfg Rayt heon “CRP 


24AAS. N id ¢ 150.00 
10 CM. END- FIRE ARRAY. ‘POLYRODS $1.75 ea. 
_ pg bee - ern ¥, with crystal mount, 


TR CAVITY WITH TUBE, Compiete with't 
10. CM. McNALLY CAVITY Type SG 
A a ge ge herp ad M( PUG. rt. angle 
$2 
10 CM. "OSC. PICKUP LOOP, with imaie Homedett 
$2.00 
10 cM. DIPOLE WITH REFLECTOR in lucite ba 
'N $4 


n 
10 cM FEEDBACK DIPOLE antenna, 


ite b 
ise th parabola d Coax atbary $8.00 


7%" RIGID COAX.—34" I. C. 


RIGHT ne BEND, 
SHORT. RIGHT ANGLE bend, with 


RIGID COAX to f onnect 
gi beken SUPPORTED. ‘RIGID COAX, 
RT “ANGLES FOR *AROV —E 

RT NGLE BEND 15” L. OA 
FLEXIBLE SECTION, 
MAGNETRON COUPLING 

i p p. gold plated 


%"' RIGID COAX.— 
w%" I 
a” i. c. 
wigRiGlD COAX. BEAD SUPPORT 1 
HORT RIGHT ANGLE BEN 
ROTATING JOINT. 
RIGID COAX slotted 


MAGNETRONS 
Frq. Range Pk. Pwr. Out. 


2820-2880 
9345-9405 me 


9000 9160 
3000-3100 1 


2914-3010 
24,000 


2800 me 1000 
9345-91405 me 50 
9345-9405 me 50 
BY, CY, DY, EY, FY, GY 
.B Cc, D 
. BY, DY, EY, FY, GY 
34/B $12.50; 707B W/Cavity 
7A $25.00 2K41 





2 $20.00 
1 $ 


MAGNETRON MAGNETS 
Pole Diam. Spacing 
6 in 


4 in 
1 5/16in 
% in 


 —) He? iC 


TRANSITION x 1g” to 1% 5 s P tii, 2 
“k" BAND PREAMPLIFIER. consisting of 2 
r 


WAVEGUIDE RUN, 1%” x %” guide, 
4 ft. section with rt 


45 deg. bend other end 
WAVEGUIDE SECTION, 14%” x %” 
ft. long 





3 CENTIMETER PLUMBING 


(STD. 1" x 44” GUIDE, oe OTHERWISE 


SPECIFI 


local oscillator-beacon feeding waveguide 
i Duplexer sect. incl. 60 me 
eg LENGTHS of waveguide 


angle bend on one end and 2 
38.0 


pressurizing gauge sect 


,” — ng ‘ 
is ist, 90 deg 
a STRAIGHT WAVEGUIDE 
al heavy construction, sil 


15 DEG. BEND 10” choke t& 





5 FT. SECTIONS choke to cover 





18° Ung SECTION 


WAVEGUIDE, 1%” 
aluminum oe es 
AVEGUIDE, 1” x ‘%” ID, pe 

VITY for 724-A TR tube 
FLEX SECTION, square flange 
adapter 
724 TR tube (41-TR-i)- 
SWR MEAS. SECTION. 4” I 
hry MTD full wave apart 
ated 
ROTARY eho with slot 
output ES 
WAV VER (DE. ‘SECTION. 


de adi 
SLUG “TUNER ATTENUATOR. 

plate 
W/ATR ge sect 

0) deg t v 
WAVEGUIDE, SECTIONS 2'2 
ith che ‘o ange 

WAVEGU IDE, 90 bend E 
ROTARY JOINT, choke to ct 
ROTARY JOINT, choke to chok 


S CURVE WAVEGUIDE. 
ay SECTION 


APS- fo thse ATR DUPLEXER 
iris flange 
ay WAVEGUIDE 
<lystron Moi 
. aut attenuator ¢ 


MASTER 
OSCILLATOR UNITS 


M.O. units designed 
2-18 me TBK. Fle 
in unit: s — type 8¢ 
E % 


MICROWAVE ANTENNAS 


A°Ss-15 patinaen, New 
AN MPG-I Antenna Rotary feed 
scanner sivas assembly, includir 
ss internal me 
2’L x 


APS. 4 3 cm antenna. Comp 
feed dipole directional c } 
waveguide Drive 
horizontal and ve 

AN/TPS-3. Parabo! 

a Rvs ni 


$89.5) 
RELAY "SYSTEM Piggy © RE ELEUTOne: 
OX “pe Dimensions: 4% 
r 85.00 
TOY ‘Tam RADAR dager hig aor 10 em 
Nev 
so- 3 ANTENNA, a4" r sh with ack dipole 360 
deg. rotation, cc — . with driv r and selsyn 
oa 


- pole 
echanis e 
ASI25/ APR Cc = t eceiving 3 


“yt 
140- 600 MC. CONE type antenna 


sectional steel mast, guys, cables, ca 


Us 
DBM ‘ANTENNA. Dual, back-t 
s. Fre ; 1,000-4 


New oe 
ASD 3 em. antenna, used, ex. cond 
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932 PHOTOTUBE Moexnunic ATIONS 


“ s 
. oO 
This tube is a gas phototube having 5 e- He suiene aT Son = ee | 
sponse particularly sensitive to red 7 
near infrared radiation. Can be | CoE 


incandescent light source. Send f da BATHTUB CAPACITORS 
PRICE . «$l. . 


@. Mfd Voltage Terminals 
GREAT TUBE VALUES »C 
iseay . 843 
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w 
“ 


400VDC 
400V DC 
: 600VDC 
4 Ry “ 4] - 600V DC 
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200V DC 
400V DC 
1OOV Ld 
2 1500VD¢t 
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SSCRS~ ss, Sand 
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PVP me AAS 
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Grosser orecse 


Rotstotststo to — whrwoeete tom notoncts one tonen coeds 


SSSSSSSAASSSSTS 


45¢ 25 
Send for Lists of Other Values w rite eee Lists of Other Value 


— - 


H. V. 
Cavity only’ 5. MICAS 


BrNerNaaRNe 


Fig. Mfd 
-O1 


25 


SHOCK MOUNTS 


ord 1 4x3/8H 
4x3/8H 
4x3/5H 
4x5/SH 
4x9/16H 


2500W VDC 
500WVDC 
3000W VDC 


5 
on 


lelelelel lim lal~] 
ee ee 


— 
Con- Re 
Type tacts Rating Col Mfg Price 
H DPDT 24-28 ;70 ae a i -R2791B $1. 
(8A le 
H SPDT 28 vde Me 1. 
H 35 DT 24-28 vde § 3 y 1. 
H ST 24 vde hms GE 2791G 1. 
BP 14g 12 vde 44 ohms Leach 1067- 1 
28 vde 160 ohms Gon ch 
vde 50 ohms Allied BO48 
85 ohms Price X20-A 
280 ohms rg. DOX-3 
2490 


AAA 


sybassnasagssezzee 


£eeteccrccess 


1500WVDC 
2000W V DC 
2000WV DC 
vpc 

SOV pc 
15KVDC 

2500W VDC 
ee S ieie eae 2500WV DC 
Allied KS 1. Send for Lists of | ers 
Allied BO 
Allie 


a 400 CYCLE haere 30’ U. S. ARMY SIGNAL CORPS 
Ounce 50XB_ 2. 352-7273: Pri: 115 v. 400 ey. Sec: f : 
Ounce 100AB 2. ,06 oes 6.3 v, .9 amp; 5 v, 6 am 7 vet RADIO MASTS 
pe a 5U4 For APS-15. 7201 
¥ 352- 7176: “Pri: ll5v, 400 cy. Sec: 6.3 v, 20 am Complete set for the erection of a full flat tc ‘J faye geome 
Cc he 701 le amp; 6.3 v, .5 amp; 320 v (2-6X. For Ss Of rugged plymold construction telescop 
Ounce 0 202 . . eee foot sections for easy stowage one. tr anspor on. 8 — 
6A) CX3190 : Pri gid | ¥, "400° cy. Sec: 2.5 1 I plied complete: 2 complete mas ware, shipping 
SPDT Ounce s500 ov . For APS-15 § 2) crate. Shipping wt. approx. 300 ig Corps 
50 cy CX2120 5FP t) . Scevese $5 #2A289-223-A. New ... . $35.00 per set of 2 
es Bs § 7 ae ° - . Sec: 2 , 2.5 amp; 2.5 
IPDT 9-14 vde Allies . v, 2.5 ; y ns.): 6.3 vy, 2.2% 7h 
DPDT 24v60cy 50 Aliled 1.40) ti 750 v, p/o AN/APS 15... $4.95 TELEPHONE EQUIPMENT 
9105: Pri: 115 v, 4 ‘y 
ARC 3 MINIATURE RELAYS 742.5 v, 50 ma; a7 F.T. & R. 101-A APPLIQUE 
d Can SPDT 6 Prong. GECR2791C104 . M- 7474319: Pri: 115 v, 400 cy. Sec necessary balancing facilities f 
F a 6 amp; 6.3 v, 21 amp ° A - when used on two wire lines whi 
SP Ee. 28 vde 300 ohms RBM55342 15 6 2400 ey. “Sec: 400 vet, 35 ma; | voice-frequency opt lines of open wi 
i 


6.4 v 76 15 ove ++. $2.25 ded or loaded cable. St y” channel 
28 ohms lyfe “1 3 Pri , 400 400. cy. Sec: 640 v, .5 ma: % ice, new, complete with tech manua 
9 * 


2 for 19.50 
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B 
B 
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B 
Cc 
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0 3x1 2H 5 
x3/8" Dia Thread both sides with nt 
washer, and two woven leads ea 





300 RBM35531 717 5 v, 400-2400 cy. Sec: 6.5 v, 12 amp ct. SB-19/GT CONSOLE 
- 2 
300 RBM55526 00 eee aD ne acc! Gx ook” BO ae | Provides facilities for patching and monitor 
6.3 5 2 amp ; » 4g} Of lines for telephone intercom, radio re 
115 RO 240: % graph reception, recording, etc. Complete o 
RADAR SETS mp. 3 KV Sv, 8 amps : 7 ; amp: 6.5 v, | Subervising position ° 
2 ar ee . . \. 
RC 145 IFF SET. Consists of BC 1267 xmtr-rcer P ess : $400 ‘cy. Sec: 734 vet. 17 Bc 686 LINE AMPLIFIER 
remote antenna cont nd indi ‘ator I ‘ 4 710 vet, r Aileen a $5.95 | With magneto ring }-tube 1 ampli — 
ply RA 105-A. 1 koe be A ose illat or OP t yf 66333: 3 2400 cy. Sec: 6.3 point-to-point telephone per on, e 
154-186 me. Operates from 117 v. Ge v, 374719 365 amp . ane % of Phone eons remove ae of -eiver 
an #6 27471957 100/110/120/130 v, 400-2400 cy monitoring facility Requires only 24 nee for t 
eet RADAR- her wy power, © d v, 20 aD . HV ins... nae eas $4.55 “B'’ plus supply for full operation 
GL446 as puls ed ¢ : tc - pe, D- 63254: Aa 115 v, 400 cy. Sec: 6 mp; 6. , | New, less tubes, in wooden chest. . ° $18.50 
i bat remely compact, ideal ‘for demonstration 2 amp; 6.3 . P/O AN/APQ-5... = : Per pair for 2-way pt pt operation. mS $35.00 
jlabo rat ory work. i15V operatic ons s : : 1 a9 -2400 cy. S& 
se 10 cm SURFACE SEARCH RADAR, W.E.. 20,000 PLATE. telat: Pao ais asl es: -~ F.T. & R. 102-B REPEATER EE-99 
g a V. pk. power input to ¢ 32 ma de ‘ ey 12.50 May be used as Terminal or Intermediate Repeater, 20 
t riable —_ “ a. Sam cycle ringing & DC Teleg — Applicable on simplex 
yperations nitoring f ties, equalizing 
tles. Dry or ‘sto rage batte — operat! n. 
1 lephc : board lamp holders: 10 
R8STPL-1 RADAR RCVR, Sperry.........--....$85.00 WRITE TO C.E.C. FOR YOUR er strip . ee 
° 400 CYCLE NEEDS 


» e 
v ~ de i fitti ngs. Se at for Dr ice and additional 
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A.C. MOTORS 
5071930, Delco, 115 volts, 60 cycle, 7000 
R. P.M 


Price $4.50 each net. 
36938-2, Haydon Tim- 
ing Motor, 110 Volts, 
60 Cycle, 2.2 Watts, 
4/5 R. P.M. 
Price $3.00 each net. 
Haydon Timing Motor—110 V. 60 cycle 
3.2 Watts, 4 R. P. M., with broke. 
Price $4.00 each net. 
45629R Haydon Timing Motor, 110 volts, 
69 cycle, 2.2 watts, 1/240 R. P. M. 
Price $3.15 each net. 
36938-3, Haydon Timing Motor, 110 volts, 
69 cycle, 2.2. Watts, 1 1/5 R. P. M. 
Price $3.15 ea. net 
Eastern Air Devices Type J33 Synchronous 
Motor 115 V., 400 cycle, 3 phase, 
8000 R P M. 
Price $8.50 each nct 
Telechron Synchronous Motor, Type B3, 
115 volts, 60 cycle, 2 R. P. M., 4 watts. 
Price $5.00 each net 
SERVO MOTORS 
CK1, Pioneer, 2 phase, 400 cycle 
Price $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle. 
Price $4.50 each net. 
FPE-25-11, Diehl, Low-Inertia, 75 to 
115 V., 50 cycle, 2 phase. 
Price $16.00 each net. 
FP-25-2, Dichl, Low-Inertia, 20 volts, 60 
cycle, 2 phase. 
Price $9.00 each net. 
FP-25-3, Diehl, Low-Inertia, 20 volts, 60 
cycle, 2 phase 
Price $9.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle, with 
40:1 reduction gecr 
Price $6.50 ea. net 
MINNEAPOLIS HONEYWELL TYPE 
B Part No. G303AY, 115 volts, 400 cycle, 
2 phase, built-in gear reduction, 50 in 
Ibs. torque 
Price $7.50 each net. 
PIONEER REMOTE 
INDICATING MAGNESYN 
COMPASS SET. 
Type AN5739-2 Indicator and AN5730-3 
Transmitter 26 volts, 400 cycle. 
Price $40.00 per set new sealed boxes 





GYROS 


Schwein Free & Rate 
Gyro type 45600. Con- 
sists of two 28 volt 
D. C. constant speed 
gyros. Size 8” x 4.25” 
x 4.25". 


Price $10.00 each net. 


Schwein Free & Rate 
Gyro, type 46800. 
Same as above ex- 
cept later design. 


Price $11.00 
each net. / 


Sperry A5 Direction- 
cl Gyro Part No. —_ 
655929, 115 volts, 400 cycle, 3 phase. 
Price $17.50 each net. 
Sperry A5 Vertical Gyro. Part No. 644841, 
115 volts, 400 cycle, 3 phase 
Price $20.00 each net. 
Sperry AS Amplifier Rack Part No. 644890 
Contains Weston Frequency Meter. 350 
to 450 cycle and 400 cycle, 0 to 130 
voltmetcr Price $8.00 each net. 
Sperry AS Control Unit Part No. 644836. 
Price $7.50 each net. 
Sperry AS Azimuth Follow-Up Amplifier 
Part No. 656030. With tube 
Price $5.50 each net. 
Pioneer Type 12800-1-D Gyro Servo Unit. 
115 volts, 400 cycle, 3 phase 
Price $8.00 each net. 
Norden Type M7 Vertical Gyro. 26 volts 
D.C Price $19.00 each net. 
Norden Type M7 Servo Motor. 26 volts 
D.C Price $20.00 each net. 
General Electric Type 8672162 Azimuth 
Gyro Assembly Contains Delco Type 
5067125 Constant speed motor and 
Signal assembly 
Price $12.75 each net. 
Allen Calculator, Type Cl. Bank and 
Turn Indicator, Part No. 21500, 28 
Volts, D.C. Contains 28V. D.C. constant 
speed gyro. Price $10.00 ea. net 
D.C. MOTORS 
Jaeger Watch Co. Type 44-K-2 Contac- 
tor Motor, Operates on 3 to 4.5 volts 
D.C. Makes one contact per second. 
Price $2.00 ea. net 
General Electric Type 5BAI0AJ 52C, 27 
volts D.C., 0.65 amps., 14 oz. in torque, 
145 R. P. M. Shunt Wound, 4 lead 
reversible. Price $4.70 ea. net 
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BRAND NEW 
GUARANTEED 


D.C. MOTORS 


5069625, Delco Constant Speed, 27 volts, 
120 R. P. M._ Built-in reduction gears 
and governor. Price $3.90 each net. 

A-7155, Delco Constant Speed Shunt Mo- 
tor, 27 volts, 2.4 amps., 3600 R. P. M., 
1/30 H. P. Built-in governor. 

Price $6.25 each net. 

C-28P-1A, John Oster Shunt Motor, 27 
volts, 0.7 amps., 7000 R. P. M., 1/100 
H. P. Price $3.75 each net. 

D.C. ALNICO FIELD MOTORS 

5069456, Delco, 27.5 V., 10,000 RPM. 

Price $4.70 each net. 

5059600, Delco, 27 V., 250 R. P.M. 

Price $4.50 each net. 

5069466, Delco, 27 
V., 10,000 RP. M. 

Price $3.00 

each not. 


5069370, Delco, 27 V., 10,000 R. P. M 
Price $4.70 each net. 
5067125, Delco, 27 V., 10,000 R. P. M. 
With Governor. Price $6.50 each net. 
S. S. FD6-16, Diehl, 27 V., 10,000 R. P. M 
Price $3.75 each net. 
S. §. FD5-18, Dieh!, 27 V., 10,000 R. P.M 
Price $3.75 each net. 
S. $. FD-6-21, Diehl, 27 V., 10,000 R. P. M. 
Price $3.75 
Sampse!l Time Control Inc. Alnico Field 
Motor, 27 Volts D.C. Overall length 
3-5/16" by 1-3/8". Shaft 5/8” long 
by 3/16”, 10,000 RPM. 
Price $4.50 each net. 

GENERAL ELECTRIC D.C. 

SELSYNS 


8TJ9-PDN Transmitter, 
24 volts. 
Price $3.75 each net. 


8DJII-PCY Indicator, 24 volts. Dial 
marked —10° to +65°. 
Price $4.00 each net. 
8DJI1-PCY Indicator, 24 volts. Dial 
marked 0 to 360°. 
Price $7.50 each net. 
AMPLIFIER 
Pioneer Gyro Flux Gate Amplifier, Type 
12076-1-A. 
Price $17.50 ea. net, with tubes 


COMPLETE LINE OF ; 
AIRCRAFT THERMOCOUPLES 





U. S. Export License-2140 


147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 
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INVERTERS 


Wincharger Corp. Dynamotor Unit. PE- 
101-C. Input 13, V.D.C. or 26 V.D.C. 
AT. 12.6 or 6.3 Amps. Output 400 
V.D.C. AT. .135 Amps., 800 V.D.C. 
AT. .02 Amps., 9 V.A.C. 80 Cycle at 
1.12 Amps. Price $10.00 each net 


153F, Holtzer 
Cabot. Input, 
24 volts D. C. 
Output 115 
volts, 400 cycle 
3 phase, 750 
Vv. A. and 26 
volts 400 cycle, 1 phase, 250 V. A., 
Voltage and frequency regulated also 
built in radio filter. 


Price $115.00 each net. 


12117-2, Pioneer. Input 24 volts D. C. 
Output 26 volts, 400 cycle, 6 V. A. 


Price $20.00 each net. 


NG750, Wincharger, PU 16. Input 24 
volts D. C. Output 115 volts, 400 
cycle, 1 phase, 6.5 amps. Voltage and 
frequency regulated. 


Price $40.00 each net. 


149H, Holtzer Cabot. Input 28 volts at 
44 amps. Output 26 volts at 250 V. A. 
400 cycle and 115 volts at 500 V. A. 
400 cycle. Price $39.00 each net. 


149F, Holtzer Cabot. Input 28 volts at 

36 amps. Output 26 volts at 250 V. A. 

400 cycle and 115 volts at 505 V. A. 

400 cycle. 

Price $35.00 each net. 

12117, Pioneer. Input 12 volts D. C. 
Output 26 volts, 400 cycles, 6 V. A. 

Price $22.50 each net. 


5D21NJ3A General Electric. Input 24 volts 


D. C. Output 115 volts 400 cycle at 
485 V. A. 


Price $12.00 each net. 
WESTON FREQUENCY 
METER 


Model 637, 350-450 cycle, 115 volts. 
Price $10.00 each net. 
WESTON VOLTMETER 
Model 833, 0 to 130 volts. 400 cycle. 
Price $4.00 each net. 





PIONEER AUTOSYNS 
AY1, 26 volts, 400 cycle. 
Price $5.50 each net. 
Ay 14D, 26 volts, 400 cycle, new with 
calibration curve. 
Price $15.00 each net. 
AY20, 26 volts, 400 cycle. 
Price $7.50 each net. 


AY31, 26 volts, 400 
cycle. Shaft extends 
from both ends. 

Price $10.00 each net. 

AY38, 26 volts, 400 cycle. Shaft extends 
from both ends. 

Price $10.00 each net. 


PIONEER PRECISION 
AUTOSYNS 
AY101D, new 
with calibration 
curve. 
PRICE—WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 
AY131D, new with calibration curve. 
Price $35.00 each net. 


PIONEER TORQUE UNITS 


Type 12602-1-A. 
Price $30.00 
each net. 
Type 12604-3-A. 
Price $30.00 each net. 
Type 12606-1-A. 
Price $40.00 each net. 
Type 12627-1-A. 


Price $80.00 each net. 


MAGNETIC AMPLIFIER 
ASSEMBLY 
Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 
Price $8.50 each net. 


PIONEER TORQUE UNIT 
AMPLIFIER 
Type 12073-1-A, 5 tube amplifier, Mag- 
nesyn input, 115 volts, 400 cycle. 
Price $17.50 each net with tubes. 
Type 12077-1-A, single tube Amplifier, 
Autosyn input, 115 volts, 400 cycle. 
Price $49.50 each net with tube. 


BLOWER ASSEMBLY 
MX-215/APG 
John Oster, 8 volt D. C. 7000 R. P. M. 
1/100HP. Price $2.90 each net. 
Westinghouse Type, FL Blower, 115 
volts, 400 cycle, 67000 R. P. M., Air- 
tlow 17 C. F. M. Price $4.50 ea. net. 


BRAND NEW 
GUARANTEED 


RATE GENERATORS 


PM2, Electric Indicator Company, .0175 
V. per R. P.M. 
Price $8.25 each net. 
Fl6, Electric Indicator Company, two- 
phase, 22 V. per phase at 1800 R. P. M. 
Price $12.00 each net. 
J36A, Eastern Air Devices, 02 V. per 
R. P. M. Price $9.00 each net. 
B-68 Electric Indicator Co., Rotation In- 
dictator, 110 volts, 60 cycle, 1 phase. 
Price $14.00 each net. 


SINE-COSINE GENERATORS 
(Resolvers) 
FPE 43-1, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 
FJE 43-9, Diehl, 115 volts, 400 cycle. 
Price $20.00 euch net. 


SYNCHROS 


If Special Repeater, 
115 volts, 400 
cycle. Will operate 
on 60 cycle at re- 
duced voltage. 
Price $15.00 each net. 
7G Generator, 115 volts, 60 cycle. 
Price $30.00 each net. 
6DG Differential Generator, 90-90 volts, 
60 cycle Price $15.00 each net. 
2J1M1 Control Transformer 105/63 Volts, 
60 cycle. Price $20.00 each net. 
2J1G1_ Control Transformer, 57.5/57.5 
volts, 400 cycle. 
Price $1.90 each net. 
2J1H1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle. 
Price $3.25 each net 
2J5S1 Selsyn Differential Generator, 105- 
105 volts, 60 cycle. 
Price $15.50 each net. 
W. E. KS-5950-L2, Size 5 Generator, 115 
volts, 400 cycle. 
Price $3.50 each net. 
5G Special, Generator 115/90 volts, 400 
cycle. Price $15.50 each net. 
5SF Repeater, 115/90 volts, 400 cycle. 
Price $19.00 each net 
2J1F1 Selsyn Generotor, 115 volts, 400 
cycle. Price $3.50 each net. 
ICT Control! Transformer, 90/55 volts, 
60 cycle 
Price $25.00 ea. net 


~sTeee 
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eh hp fp he hn bn bn bn 


ALL PRICES, F.O.B. 


ee White for complete listings 


Western Union Address: WUX Flushing, N. Y. 


147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 
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NEW LOW PRICES! 


ALL BRAND NEW MINIMUM ORDER $5.00 
STANDARD BRAND QUANTITY PRICES ON REQUEST 
WATCH THIS LISTING EACH MONTH FOR LATEST CHANGES 





Type 
S841 
843 


Type y : Type Price 
12X3 98 
é 88 
845 W . . g e SG7 ° #4A7 1287 -88 
851 5. <5 kas 95 3vV4 ¢ s 4 14AF7/XXD .88 
860 3.00 4 . ion ° fi 7 . 14B6 .88 
R61 < 
R64 
865 


304 
305GT 
354 


aon 
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bh OW SH DONWO RN SN 
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Ben Saetnweeewsene |, 
Nee wh wee: : . 
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RECEEEEECEL 
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95 
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95 
9% 
9 
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9 
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9 
9 
9 
9 
9 
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9 
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5 
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(ALL TUBE TYPES IN STOCK NOW—SUBJECT TO PRIOR SALE—PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


wore: NIAGARA RADIO SUPPLY CORP. >'39-11222 


All Prices F.O.B. 
UNLESS RATED 160 E. GREENWICH STREET NEW YORK 6, N. Y. 
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@ SEARCHLIGHT SECTION @ 


DO YOU WANT TO MAKE YOUR DOLLAR GO FURTHER? 


Take advantage of this opportunity—Buy BRAND-NEW-GUARANTEEFD 
SURPLUS MATERIAL at PRICES FAR BELOW DEALERS COSTS 


SAVE MONEY! 


A. C. AMMETERS 


-30 AC A, Trip 3%" rd 


0-60 

-60, i AC Ps Bur 

0-60 120 AC A, Bu 
former .. 


$2.50 
$3.00 


rd bi se, lum mkgs, 


" rd metal es 
7 AC V. We: to 
AC V, { 
AC V, 


" rd met cs 
4" rd w res fe 
0-150 AC V, WH 


rd 400 cycles 
0-150 AC V, W.H 


rd surf mtd met es 


R. F. AMMETERS 


Te 


BVDV VV BBVFBBBWSOS 
n ANNAHVDVB VB ™ Se 
>>p>e ">>" ">p> 


>> 


YN =e eee 


poo eeeooeoosesoeoseo 


ooo 


eads & couple 


D. C. MICROAMMETERS 


0-200 DC Micro, W.H 
MV MR35W200DCUA ..... 

0-200 he gees Super 4” Rect 500 
Spec: 

0-400 DC Micro, Triumph 4” Rect 
spec tal, scale 
0-500 DC Micro, DeJur 

0-500 DC Micro, Gruen 

0-500 DC Micro, Simp 2 


3%” rd, 230 ohms 4 


500 ohms 





All meters are in round flush bake- 
lite case with white scale and are 
standard in every respect unless 
otherwise specified. All items are 
Surplus—New — Guaranteed unless 
specified otherwise. 
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0-500 DC Micro, oe 2%” rd . 
0-500 DC Micro, H. 3” sq Spee scale 
0-550 DC Micro, G E. 3” sq Spec scale 


D. C. MILLIAMMETERS 


OC MA, Dem 
od i 


ses 22 neces 
RRS OH PAPA <) 
2 ee esses 
So 


se 


k 2% 
20 M\ 


» Gruen GW bake case 


% 


oo 70": oo? 


k 
= 


C MA, Met lint 


RR——<s = 


« 
BASsSan® 
is] 
PE: 
a 


MA. GE. ¢ 
C MA, We ston 
250 dual range We 


ven 2%" 
0-200 DC MA, Gruen 214" rd 
0-200 DC MA, Marion 2'4" rd 
0-200 DC MA, Simn 2° 4 
0- _ DC MA, z H 
0-390 DC MA, GE 
0-500 DC MA, oH H 


D. C. AMMETERS 


geeeeee 
errr: 
of 

:o0°0 
aa0a°? 


See 


rd met ca 
et cs 
bl s 
0 MV 
rd fl bake case 
50 MV mvt 


.E. 2 aw MV shunt 
0-500 DC A. GE r-§ 1%”, Spec al s 


D. C. VOLTMETERS 


MARITIME 
SWITCHBOARD 


(Worth 4-8217) 


336 Canal St. New York 13, N. Y. 


0-10 DC V. Sun 2%" rd 30 r/v 

0-15 OC V, Gruen 3 rd 

0-15 DC V, McClintock 2%” rd bi 

0-20 DC V, Weston 2%" rd 100 r 

0-30 DC V, G.E. 2%” rd 250 r/v 

0-30 . DE Jur Amsco 2 "rd 

Cv. ™ ss 2ty h “stamped met es 

sq 500 ua mvt 


0. Cc. 
0- ad KV De, Ww H. 3%” rd l MA 


MAGNAFLUX INSPECTION UNIT 


nput — ne transformer 
lable tap = 
tput 


"Mognedax 


wt. approx 


Each $450.00 


“VIBROTEST” 
INSULATION RESISTANCE 
and 
A.C. - D.C. VOLTAGE TESTER 


nes pe a E: 0-200 Megohms (at 
pote 100 ohms. 
VOLTAGE RANGE: 150-300-600 Volts D.C 
150-300-600 Volts A.C 

Push button action for resistance readings 

ates from internal power supply off two 

cells. Large 4” meter and knife edge pointer insure 

accurate r — — with test leads and 

instructions tal car case 
Associated Resear h Mo el #201 
Slightly used—excellent condition 


Your Net Price $38.00 


guarantee 


PORTABLE CHRONOMETRIC 
TACHOMETER 


Measures shaft speeds from 10 RPS 00 RPM 
Measures lineal spe FPM to 0 000 +: PM 
-. ets Navy Specs accuracy 

th accessories and case 5° x 3%” x 1%” 


List 
g~* $75.00. Net Price $24.50 


PORTABLE TACHOMETER 
MULTIPLE RANGE 


icating Shaft or | 
00-4000, and 3,000 tc 
~-~ 18-T-22 Type B, 
rie im? x a xf 
$75.00. NET PRICE 
TACHOMETER ame as above, ¢ 
OO te 00, 1,000 to 5,000 and 3,000 to 15,¢ 


Your Net Price $25.50 








Orders accepted from rated con- 
cerns, public institutions & agencies 
on open account, others please send 
25% deposit, balance C. O. D. or 
check with order. All prices FOB our 
warehouse, N.Y.C. 
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Blower Assembly 
MX-215/APG 


John Oste 

28 v. DC 

1/100 hp 

Blower 

Stock =SA-202 

Price $2.95 each 





Universal Electric DC 


W.E KS. 


r St k =SA-2 
~aeeat $1.95 ea. plus 15e¢ p.p. 





Deleo 5069466 Motor 


D 1 9° lg. 4 Bin 
r haft. Stock 
#SA-65 Price $2.95 each plus 15¢ p.p 
DELCO CONSTANT 
SPEED MOTOR 
-- 7155 





1 ) rpm 

duty. 2% diam. x 

lg. %” shaft extensior 32” diam. 4 hole 
base mounting. S ‘c#SA Price $4.75 
each. 





Delco 5069625 Constant 

Speed DC Motor, 27 v 

DC. 120 rpm. Governor 

: ntr i. Stock §SA- 
each. Qty pric 


249 Price 
juest 


$3.95 


s or 





ALSO IN STOCK 


400 CYCLE MG aaa 
AMPLIDYNES, AUTOS 
AC AND DC RATE GENERATORS 


MICROWAVE 
ANTENNA 





Price $9.50 ea, 





SERVO 
UNIT 


400 cy Low 


low I Autosyr 
Price $6 95 each 





DYNAMOTOR 
D-101 2 DC ir 


a $1.50 each 


nm. 
4 oO8-. pater? 3 





oo 


meee Instrument 
“Elect tronik wnso 


1e. Unit sup- 
and tubes 


Price $89.50 each 
AC-SERVO MOTORS 


Pioneer—CK-2 
Kollsman ib 
Diehl —F 


li 
nplifier 





7-2A for 400 cy. 
CDA 2110 


‘Prices on Request 





Remote Position 
Indicating System 


wi aa 0 to 


Spee sy ratem 





LP-21-LM "ste Loops 
QUANTITY 

PRICES 
New ON REQUEST 





saiier CONTACT RELAY 
= Ley ponte ‘ 
~ c. p.s 
ita on re 
SA 


up to 60 
echnical 

quest C 
9 Price $4. 

Spec — qty. 

pr 


e PAT. 
gmory 





400 Cycles 
Three Phase 


INVERTERS 


Holtzer Cabot MG-153—Input 28 volts DC 
a 2 amps. Output three phase 115 volts 
0 cycles at 750 va. 0.90 P.F. Also sec 
d output of 26 volts 400 cycles at 200 
A Voltage and frequency regulated 
New—Perfect oowe $99.50 ea. 
New—Surface 59.50 en. 





d SD-93—(10285)—Ir volts DC 
Output 115 ve 
t a. 0 P.F 
26 volts 400 cycl 
and frequency re 2 be 
h various aut¢ 


Price $79.50 “eoch 

Holtzer Cabot MG-149H—Similar to MG 
149F it draws 44 amps at 28 v Out 
9 ES F I iippe with 


< =SA- ‘. 
“Price $34 1.50 each 


Electrie 5D2 el 3 


amps 


put 28 


60 ar ey 








General 
pe 


Weight 15 
Price ‘$12, 50 each 


Actuator— 25080 
” ! ed : 


A. at 
SA-41 





teseorch (Me anual 
4\ I 


175 
Price $12.50 each. 
in Rese “h Retens oe (Automatic 
Stock =SA-263. 


Pri ce $12.50 cath; 





Air Research Act 
' iat stat 
( Stock 
Price $6.75 ¢€ 
Todine NYC-13 AC 
Motor 
60 cycles 
1800 rpn 





115 v 1/40 
1 Cont 


ps. Stock 





SYNCHROS 


Navy Types 
1G, 1F, 1CT, 5C. 5F, 5CT, 
5DG, S5SHCT, 5SF, 5HSF, 


5SDG, 6DG, 6G, 6DG,7G, etc 


Prices on Request 
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TRANSFORMERS 
AND CHOKES 


115V 60cy. INTUT 


Equip. Conservatively Rated 


FILAMENT TRANSFORMERS 


” 
oe Coote he By mh he Gov 
ei 


— 


PLATE TRANSFORMERS 
+ 800VCT /40MA, 760VCT /500MA 

690V /450MA 

2 x 300VCT/150MA 

TOV/1A 

SL0VCT 150MA S50VCT 
; 600VCT/ 016 VE 

1620VCT “AON HV INS 

2 x 200V .2x20V 


15MA 


Ot ete te 
‘ot ‘ 


24.00 


COMBINATION , RRANSFORMERS | 
Cc 78V /600MA, 6.3V 
2x 300V /42MA 
45V /35 Amp 
: ss0ve:  5V/3A 
5VCT /S6MA, 5V/3A, 
75MA, A, 


6.3V /6.25A 
3V/6A4 
5V/2 3V 


6 
6 
v 


hee 55MA, 2 x 6.3V/2 
; 600VCT et 6.3VCT SA 

5VCT/3A H 

2x OVeT? OLA, 6.3V/ 


oe 
£10 65V/.1A, 10OOVCT/.1A, 
, 18 Ver 1A SV-8V/ 1A, 


r/190MA, 5VCT BA. 
»VOT/.040 

T70MA, bo0ve r 

2AV /00MA, 770V/.0025, 2.5V/3A 


2.5V/24 Hy y Ing 
ED a T/6-2A 


5V BA, 
\120VCT ‘083A 
y Ins 


ns 
B BOON / O04 A, 


: 640VCT/.080A, 5VCT 


sahy 4A, 6 3V/6A, 2.5V/1.75A, 
3500T 
FILTER CHOKES 


8. 5HY 
: 6HY 


3A. NG 3VCT 


OSHY/3A, 
25H Y/65MA itt 

Dual Tay 75MA, 11H Y/65MA 
7HY/140MA Dual 2HY 
Dual 2 SHY 130M A. 1. nae 


116HY 

OLHY/2 SHY / 
$uy. 380MA i 4 
100M A -75 


100MA 
150MA 


Dual 
308¥ 20MA 
/2i 


PPO een 
22eee: 


3 Sen 
OMA 5.95 Lists of Others 


POWER EQUIPMENT 


. 110v 60 cy in., Svet/30A out 
out 6.3vet/20A, 


$9.95 
6.3v/1.8A, 
4.95 


110v 60 cy out 2xSvet/6.75A, Svet/13.5A, 

3500 Test . . 6.95 

@ in ti bee cy Out iOvet/13A, iOvet/6.5A, 6.3vet/ 
2A cemnwes 

"760vet/SOOM A, 

in 110v 60 cy out 690vct/400M 

107 to 127v out 


In ti5v" 60 cy out “BOOvet 
OMA $10 Z 
MA. $6. 
160v to 200v 700MA 
ps $12.95 
110v 60 cy out 4v/I1GA, 2.5v/1.75A $4.75 
In t10v 60 cy out 17000v/ \4iMA. pee 26” x 
29°x13” olf immersed a4 
in t15v 60 cy out 2x5v/5.5A 29kv $24.50 
in 115v 60 cy a 2 ai to give 2790) 2470 “ @ 
750 MA 7000v 4.50 
SPECIAL TRANSFORMERS 


In 440 _ 110v 60 cy 3kva out f15v 25kv ins. 
$49.00 


ate ty 

In 220v ‘60 ey .05kva out Svct 34kv Test 

In 115v/230v 50-60 cy out 21000v 100MA. $120.00 
In 220v 3x2. wt 5 


60 cy out 220v/360MA, 
2.5v/15A 


in 220v 60 cy out t0vet/I3A, 7. eet 2.5A....$5.25 
In 220v/440v 60 cy out lzavet/2 85A $7 
In 240v 60 cy 7000vct/900MA, peeet 11 “4-2 


A 
tn 210/15/ 20/ 25/30/35/240v 60 cy out Hivet/354 
1Ovet/35A, 7.5vet/35A, Svet/35A $37.50 


ee e808 ee @ 
7 





Mense Eo al nT Sn Youn needs 


OM PANY 


DYNAMOTORS 


Output Radio 
Amps Set 
060 
170 
060 
O80 Sé 
080 
350 
.090 
090 
050 
070 


Prices* 


SCR 506 


SCR 515 
BD AR 93 
23350 APN-1 
35X045B 
ZA .0515 
ZA .0516 
B-19 pack 
D-104 


DA-3A* 


Mark II 
) 


SCR 522 


#5053 

DA-7A 26.5 

CW 21AAX 13 
26 


BD 77KM 14 ) 5 191 N 

14,00LN 

PE 94 28 SCR 15.00N 

O10 522 
4 

New *Less Filter 


N—Ne Box & Relays 
R evlacement ane’ or PE 


73, less filter box $12.00 


HAND GENERATORS 

GN 35: 350 v, 60 ma; Sv, 2.5 A. New, with hand cranks 
$12.5 

GN 45: 500 v, 100 m 3 amps. Slight use, ex. con., 

with cranks . $12.50 


MIGROWAVE GENERATORS 


mpl. RF head and p 
and magnet, tw A i 
m), 1B24 TR, revr-amp! 
pulse xtmr. Peak Pwr 
KW apx it: 115, 400 cy a ulates 
Dulse duration .5 2 micro-se apx. 13 , 
Compl with al nt ibes in 715-B, 8298, 
> 72's. Compl. pkg., new 


APS- (3B. Complete pkg. as above, 
0.00 


' 
BAND AN/APS-2. Complete RF head and modu 
t including magnetron and magnet, 417-A mixer, 
receiver, duplexer, blower, et« and « 
er. With tubes, used, fair condit $75.00 
10 CM, RF — b ; receiver 
using 2J27 oscillator, 2 K put 
707-B receiver emlxer. Rotating York PPE for ‘above 
15 


T, HV supply 


less SEES. or 


ymplete 


Modulator-motor-alternator unit for above 

Receiver-rectifier power unit for above $ 

Rotating antenna with perehalio reflector for 
ew ‘ $s 


INVERTERS 


28 vde, 92 amp. Output 
0 a amps. Dim: 17” x bm” 
. “ 95 
‘$49 95 
$25.00 
Output ry 
5%” x 10 


b e« 
: Same as above, except size: 16%” 
8-H: Used, good cond 

Input: 28 vde, 38 


00 volt-amps. Dim 


amps 800 
13” x New 


GE 5D2INJ3A: Input: 28 ¥« 
as olt-am 


New 


COAX 
. 52 ohm 
2 ohm 
twin coax, 
50 ohm imp. ‘pu . 
; voltage 17 KV 
95 ohm imp. twin 
Typewriter Desk We 
Mounted on Steel Panel 
Standord Rack Mf 
YW s 1 





iets 


OIL CONDENSERS 
(Standard Brands) 
0016 MED 15000 VDC 
015 MFD 
Ol- 005- 005 MFD 


N 


4800 VDC 
4000 V DC 


re Grn 
= Ne Ow ly 


stuzsssssssz 


Ne ee we te a a yt Oe Oe i 


4ez2zZ22e""r72 
ee 
er, cee 62 
SRSZSasss 


eg ORS, 
i 
e 


ws~ 
Prrr= 


inten 
-2eeoe 

FRRGN 
SSSTZUBE 


Cc 
15000 VDC 
20000 VDC 


oS 9 


s 
: 


TRANSTATS 


(AMERTRAN) 
Input: 0.115 v. 50-60 cygie 
—— output: 115 v. 100 

ts are new, guaranteed 
50-60 cycles, output 115 

$29.9 


Amertran Ss each 
. ciRCUIT BREAKERS 
& 


“ 100A 


All 
2 KVA: 90-130 ¥ input, 
2 KVA Type RH 


79¢ 
79¢ 
79¢ 
79¢ 
$1.95 
6.95 


CARTRIDGE FUSES 
Send for C.E.C Flyer of Fuses You Need. 
Do not delay. Write today. 


PRECISION CAPACITORS 
D-163707: 0.4 mfd @ 1500 } 
D- 163035 Ul ifd @ 


3A 7 
100A 2 3 Pole 


600 
D- Me 70908 : 0.152 mfd, 300v, 4 


‘ 
D- 164960: 2.04 mfd @ 200 vad 


2.16 mfd @ 200 vde, 0 to plus 55 


D-168344; 
{ 
D-161555: 


‘ 
0.196602: 16 mfd @ 


5 mid @ 400 vac 0 to pilus 85 


“400 ‘vd temp comp 5@ te 
t 


mp comp —40 to 
ht 
CERAMICON CONDENSERS 
$7. 50 per 100 
60 mmf .. 
+ 67 
mmf 415 
mmf 5 mmf 120 
ll mmf + 240 
15 mmf +2.5 mmf 250 mmf . 
50 mmf + 1000 mmf 


Silver-Mica ‘Button Capacitors 
(Standard Brand) $9.50 per 100 


5 mmf 
500 mmf 


THERMISTORS 
D- 167332 
0-170396 bead) 
©-1676'3 (button) 
0-165228 (wutton 
o- 164699 for MTG 

and Guide $2.50 
D- 167018 tube $.95 


COAX PLUGS 


x ¢ 
D-\6!270: 


200 vde, te 
65 deg ¢ 


i mfd @ 


2.5 mmf 
2.5 meet 
+10% 


VARISTORS 
D-171631 
D-167176 . 
O- 168687 
O-171812 
0.171528 
D-168549 
D-162482 
0.166277 . 
D-161871A 
D-16187A 
0- 163075 
3A (12-43) 
0-167020 


tube) 


y-$-5-1-1-}- Pee 


US 86U 
UG 254/U 


SERRRESSSREES 





MAIL ORDERS 
PROMPTLY FILLED 
$3.00 MIN. 
ORDER 


ALL MERCHANDISE GUARANTEED 





COMMUNICATIONS EQUIPMENT CO. 


131 Liberty St., New York, N. Y., Dept. E6, Mr. Chas. Rosen, Ph. Digby 9-4124 


ALL PRICES F.0.B. NEW YORK CITY 


OR CHECK ONLY. 
$3.00 MIN. 
ORDER 


SHIPPING CHARGES SENT C.0.D. 


SEND MONEY ORDER 
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MODEL AN/APA 10 
PANORAMIC ADAPTER 


Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 
(3) Oscillographic (4) Oscilloscopic 
Desi —, for sar AD 
Ri AN/Al oR ‘ 


use wit ae receiving & 


for operatic 
includes 80 


we “5195.00 








8,000-Volt TRANSFORMERS 
Primary: 15 v.. A ag dhe a 
Secondary: 8000 , 800 V.A 


Brand new in dace cans . $27.50 








SHOCK MOUNTS 


=20, x . 
. Rubber 5180 6. Baer, x 2%” x 
2 2%” 








PARABOLO! DS 


“ diameter, spun m 
Reinforced peri 


dipole assembly 1%” 


Brand new, per pair, $8.75 








SOUND POWERED TEL. 
FIELD SETS 
Type Icpl 


‘or two-way wg? for v« 
eede: 


two-way -ring-down 
tery switchboards, etc 
proof fabric cases wit! 


Brand new .... ; 





WESTERN ELECTRIC 


MERCURY 
CONTACT 
RELAYS 


TYPE D-168479 


These relays are glass sealed, mercury- 
wetted contact switches surrounded by 
operating coils and encased in metal 
housings, mounted on an octal tube base. 


TYPICAL APPLICATIONS 
®@ High speed keying 
® Tabulating, sorting and computing 
machines 
Relay Amplifiers 
Vibrator Power Supplies 
Servo-mechanisms 


CHARACTERISTICS 


High speed of operation 
Constant operating characteristics 
Freedom from chatter 

High current capacity 

Long, trouble-free service 


Single Pole, Double Throw Contacts Two 
coils of 700 ohms and 3300 ohms. Operating 
current with coils connected in series 6.6 ma 
Release current 5.2 ma. 

When operated under specified conditions this 
relay has a life expectancy of 1000 hours at 
60 operations per second. 

Overall length—3-3/8"’. 


Brand new 
Priced at a fraction 
of Government cost 


Overall dia.—1-5/16" 


$4.75 


Send for 4 page Technical data. 


MOTOR GENERATORS 
Allis Chalme s 115V. D.C, to 120V. 60 cy 
1.25 K i; P.F. .80 Centrifugal starter. 
enclosed 


1 Ph 
Fully 


Same as 


above but 
input . 


for 230V. D.C 


$125.00 


Dieh! 120V Pe to 120V. A.C., 60 cy 1 Ph., 

5 K.V.A., P.F .4. Complete with magnetic con 
srolley, 2f ica rheostats and full set of spare parts 
including spare armatures for generator and motor 


$185.00 


O'Keefe and es itt, 115V. D.C. to 120V. A.C. 50 
cycles, 2 K.V Pt .9 Idies as a 3 phase syn 
chrono yus mot ~ on 208V. 50 cy 


Elect rolux Dynamotor 105 130. D.C. at 6 amps. 
to 26 or 13V. D.C. at 20 amps or 40 amps. respec 
tively Fully Alt ered for radio use and — 
siete Square “D’ lineswitch. Navy type CAJO 

4 








RADAR EQUIPMENT 
Navy Yard Spares for 
Model SG Radar 
Consisting of the following: 


2—CRP-20ABM Rectifier Power Units for 
modulation generators. 

2—CRP-20ABM Rectifier Power Units for 
Radar Receivers 

2—CRP-35AAH Modulation Generators 

2—CRP-46ABD-1 Radar Receivers (includ- 
ing R-906 Gain Controls for Range 
and Train Indicators) 

2—CRP-60AAN Signal Monitors 

2—Complete Transmitter RF. System 
coupling incl g—10087 
magnets and Duplexing tube cavity 
assemblies. 











25,000 VOLT 

CAPACITORS STANDARD 
BRANDS 

Inerteen Type FP 25,000 v« 5 MF D. Size 


16%"x4%" with mounti ng "br acke 
Brand new .... . $23.50 
15,000 Volts IMFD. Cat. No. lif Size 12°x16%”" 


x4”. With mounting flange 
Brand new $14.50 


1344"x 


1—Complete Power Control Chassis 











LINEAR SAWTOOTH 
POTENTIOMETER 
W.E. No. KS 15138 
Input 24 volts D.¢ Output we 
in accordance with linear sawtooth 


Brand new 


$5.75 








RELAY 





RADAR COMPONENTS 


CRP-23AGC Load Dividers for use with 
S.G. Modernization Kits. New 
CBM-50AFO Navy type Radar Repeater 
Adapters. New and complete with 14 
tubes, coax fittings, installation plans 
and wiring diagrams. 

SO Series Radar P.P.1. Units and accessory 
Control Panels. New 

Synchro Amplifiers. New 

Type CARD 23AEK Bearing Control Units. 
New 

Type T.D.Y., SO-1, SO-13, SO-3 Radar 
Antenna Assemblies. New 

T.D.Y. Antenna Control Units 

Radar Tubes, types 4C35, 7BP7, 3824, 
3C45, 721A, 2562, 9LP7, 3B22, 1824, 
IN21B Crystals, etc. 

Radar Crystals Raytheon 98.35 KC 

Type SO-11 Radar Modulator 

Type SO-1 and SO-3 Transmitter Receivers 


2—Complete Driver and modulator assem- 
bly including driver chassis with delay 
line, Modulator and Driver Rectifier 
Tube Assembly and Driver Rectifier 
Power Unit 

2—Complete sets of equipment spare 
parts consisting of R.F. Assemblies, 
motors and accessories, switches, inter- 
locks, fuses, fuse holders, fuse links, 
relays, contacts, crystals, thermostats, 
R.F. inductors, capacitors, sockets, 
test equipment, cables, resistors, etc., 
as listed in Navy Spare Parts List 
WX3885 
All above in new and unused condition 

packed in original metal spare parts 

boxes. 


Total price for whole lot, $950.00 

















SELENIUM 
RECTIFIER 


Bridge Type 
Input , 
Output 8 1 Amps 


Brand New $2.75 








STEPDOWN 
TRANSFORMERS 


Input: 115 BY _ 60 cycles. 
Output: 20 » at 10 amps 








Brand. New o 45 


’ THERMOSTATIC 
TIME DELAY RELAYS 


Amperite 


type 115 No-45 


Heater voltage 115V 
SPST contacts. 45 sec 
rating 115V-3. At 
2A max. voltage on 


Normally open 
delay. Contact 
wr 440V., A.C 
sontacts—1000 
max voltage bet. contacts and heater— 
1500. Size 3 9/32 x 1 %” overall 
Marie for U. S. Navy 


New surplus ... 


. $1.10 











All prices indicated are 
F O B Tuckahoe, New 
York. Shipments will be 
made via Railway Ex- 
press unless other in- 
structions issued. 








5s.008 a8 8 8 8 
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5 WAVERLY PLACE 


ELECTRONICRAFT 


INC. 


PHONE: TUCKAHOE 3-0044 


TUCKAHOE 7, 








All merchandise guaran- 
teed. Immediate delivery, 
subject to prior sale. 


All Prices Subject to 


N.Y Change Without Notice 
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RELIANCE 


STEEL JU NCTION BOX 


Water-tight, 14 ga, steel 
type brass hinge on lid 


rew 


50 Ib a ah to oe. 95 





SELSYNS 
115 V., 60 Cyc. 
3%" dia. x 4"4” body 
3#C78248 


$7.25 vou 





DIFFERENTIAL 
115 V., 60 Cye. 
#C78249 


$2.25 = 


Used between two 2C7 s as dampener. Can 
be converted to a 3600 ae aM Motor in 10 Minutes 
Conversion sheet suppli 

Mounting Brackets 
differentials shown 


(Bakelite for 


selsyns and 
above 25 


¢ pair 











WW PRECISION RESISTORS 1% 
“a ware ate 


20/000 
30,000 
100 ,000 
150 ,000 


55,0002 
65 ,000 
70 ,000 
75 ,000 


§25,0002 
600,000 
125.000 ¥ 700,000 
1 Megohm, 1 Watt, 1%—65¢.; 5%—40¢ 


CAPACITORS 
POSTAGE STAMP MICA 


200mmt 560mmf 
220 600 
250 

270 

350 

370 

400 

470 

500 5 ol 


Ss 
oon 5mfd 


Price S 
8.2mmfto 0Olmfd 5¢ 
.0012mid to .0O2mid 7¢ 


SILVER MICAS 


125mmf 400mmt 665mmf 
50 430 700 


hedule 
003mfd to .0Osmid 
01 mid 18 


. 0024mid 
1Ommf 0025 


466 


002 


t. ” 

Price Schedu 
10mmf to .0Oimfd “oe 00 Smita to 0068mid 50¢ 
0012mfid to .0027mfd 20¢ .Olm 5¢ 


CERAMICS 


10mmf 22mmf 50mm Ls ae 
5 i 


200mmf 
- ? 


1000 


3mmf 
44 


33 
4 
4 


1090 
$6.09 per 100 
OIL FILLED 
MFD 
O2-.02 
1 


1 
03-03 
? 


#23647 4 
SPECIAL! 


$4.50 
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SPECIAL 


COAXIAL CABLE 
RG 8/U 52 Ohm—New—On Reels 


500-999 feet 5¢ per foot 
1,000-19,999 fe et . 4¢ per foot 
20,000-feet and up. ‘Sige per foot 


RG 62/U 93 Ohm—New 
200—4,500 feet 6¢ per foot 
5,000 feet and up 4¢ per foot 
RG 22/U New 12¢ per foot 


COAXIAL FITTINGS 


bed 


Angle — ro 28¢ Las a 
= in 





Hood 9¢ 


with short lengt h of coax attach 
BAC H ONLY .50¢ 


PULSE TRANSFORMERS 


X 124 T2, UTAH, marked 9262 or 9280, omel 
gray case 1%" hx 1%" x %” with two 6-32 
mtg. studs i 1:1, hypersil core $1. 50 
Spec.—10, 111, Chicago Transformer equivalent 
* of 9262 (above) $1.50 
7'72 07, GE ore %” x 1%” x 3/16”, 

ings (0.6 ohm and 0.08 ehm DC) 


D161310, 5 cc Me. 1%” dia. x 


° ot a. x _ 
17 

vs rtes r pulse 8 

50 ohm pulse 

17,300 V. out 


300° KVA “Gi 7 7557296, 

necti on; 3,850 V. in., 
D% oo Rtgs ond) 
800, KVA G.E. K2731, 


output 
Bifilar 


$19.50 


"98, 000 Volt pk 
pulse width; one-microsecond 


UNIVERSAL JOINT 

. ALUMINUM 

1%” long x 4” 0.D. 4%" 1D 
onty 40¢ 

PHASE SHIFT CAPACITOR 

4 Stators — single rotor — 90° quad- 
rants— 
4 taps—360° rotation 


ONLY $2.79—Lots of 10 $25.00 


TOGGLE SWITCHES 
H & H D.P.D.T.: 3A., 250 v., Molded Body 
Handle Only 60¢ 
$50 per hundred 
Molded, Ball Han- 
30¢ ea 
Ha andle 
5¢ ea. 
Handle 
$1 








H & H S.P.D.T.; 6A., 125 v., 
dle 
C-H D.P.S.T.; 6A, 124 v., Molded, Bat 


C-H_ D.P.S.T.; 20A., 250V., Molded Bat 
& H Power switch. 
Ball Handle 

C-H_ D.P.D.T.; 
Handle 


115V 
Mfg. No. 


8D TD 435 
(time delay) 


D.P.D.T., 
Center Off, 20A., 125 


RELAYS 60 cyc.—— 
Contracts 
SPST. N.O, 


SE DPST. N.C 
21248MX 4PST.N.O 
(Micalux) 

Advance 965 B DPsT 
Advance SA 3000X 
(Isolantite) 


Leach 
Leach 


N.O., 
DPDT. 104A 











HANDLES— Brass 5/16” 
1%” high; pee 
GEAR ASSORT thao pte s dream, 
Approx, 100 > many stainless 
218 SHTELDED WIRE -65 ft., $1; 


round stor k, 4%” 
tapped 8-3 


q 


1,000 “ol 


» 1 gal. $2.50, 1 qt ibe 
Breakers—2 Amp; 3 Ami 
EACH ios 


6 H.P., shunt conan arma- 


7 Ampere field, 60 VDC 2 
$12 


Glyptal Cement—5 gal. $11 
Thermal Cire 


4 mfd 
imf{a 


2x.1mfd 600 VDC 1000 VDC 





JONES BARRIER STRIPS 


eed 
% 


~_— mol 


Sep 
rere 
es 


stot bone b 


Gp Gp aga ho 
st 

a) 
ene 
rs 
tists 
<< om 


a 
& 


2 
Any order for 100 pieces—10% off; 
for 1,000 pieces—20% off. 





PRECISION POTENTIOMETERS 

6 WAIT 
20,0002 Muter 314A 
20,000 GR 314A 
10,000 De jur 292 d 30 
6,000 GR 314A 28 
6,000 De jur 260 s 20 
6,000 Muter 314A . 20 
5,000 Muter 314A 
5,000 GR 3144 
5,000 GR 2i4A 
2,000 Dejur 260 
600 «GR 3144 
200 i 214A 
40 2144 


aw 
— Centralab 


10,0002 GR 471-As 
10,000 GR: 
10,000 GR 
10,000 
10,000 
5,000 


De jur 
De jur 3 


SCREWS 





ALLEN 
4-40x 1/8 
4-40 x 3/16 
ALL SIZES 





by royce: * UX STRIP HEATER, 115 V . 
Cye. 750 wattcurved, 20” x 1%”..only 





SPAGHETT! SLEEVING—Asst es and col- 
ors, 3 ft. lengths : 99 fe Only $1.00 


VERNIER DIALS—For BC221, 25” dia. i 





a a a BEARINGS—New 
Mfg. ID 

Fafnir 33K5 3/16" 

ND5202C13M 2° 

Fuinir 545 2 1/6" 


16” 
Fafoir K8A 1/2° 
ND 3201 15/32” 


awide bya" 
GBuMX 1/4" wide 3/16" 
1072A _ IFF 


150 to 200 Mes, 
POWER SUPPLY gives; 
312 700 v.< 





X‘MITTER 
115 V. 60 Cye. 


0-5000 v.d.c. 
c., 6 


(variac con- 
(Also contains: 
ete.). 5 

and many other useful 
Slightly used. Shipping 


. $22.50 


trol 
11 tubes rf 826 
meter, Blower, Condense 
rts too numerous to list. 
245 lbs 


All This ONLY 


POWER TRANSFORMER 
Pri. 440/220/110 Volts, 
0 cyc 

Sec. #1, 300 V 4A. 

Sec. #2, 300 V. 4A, 


ONLY $17.50 
TRANSFORMERS 
Pri., 115 V.A.C., 60 Cyc. 

Sec.; 24V., 10A. 

$4.75 ea.—10 for $45.00 
Sec. #1 2.5 V. CT, 6.5A 
Sec. #2; 2.5 V. CT, 6.5A 
$2.45 ea.—10 for $22.00 
Sec.; 5 V. CT, 60A. ncluded 

$6.75 ea. $3.85 ea.—10 for $35. 

MINIMUM ORDER $3 All orders f.0.b. PHILA. PA. 








AMMETER 
Hoyt Model 515 
6-15 A. DC In metal 


carrying case (Mirror 
scale) — Test leads 








RELIANCE mercHanbizine Co. 


12th St. Cor. Buttonwood, Phila. 23, Pa. 


Telephone MArket 7-2401 
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Whether you require large quantities of relays for 


production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 


Our capable engineering staff is prepared to offer 

F 0 a E Vv id RY assistance in the selection of correct types to suit 
? U sa p 0 5 E your exact requirements. 

Each relay is brand new, standard make, inspected, 


Ove ra Mi j Hi on in Sto Cc k I individually boxed and fully guaranteed. 


The following list represents only a tiny portion of 


our relay stock. Write or wire us for information on 
STANDARD DC TELEPHONE RELAYS types not shown. 
Operating Coil 
oltage Resistance t Manufacturer 
24V is = »P ) Auto. Elec 
spoT Auto E! 0 _—_—— 
cua 1000 PST \No Auto. Elec : CUTLER HAMMER 
600 PST (nO Clare 1 >| HEAVY DUTY CONTACTORS 
1300 PET NC Clare 
$ DPOT-SPST (NO Guardian 
200 SPOT ap NO Stromberg 





SENSITIVE Operating Coit ‘ 


DC RELAYS No v Resistance Contacts Manutacturer 
100 SPST(NO) 100A 6141H34A 
65 NO) SOA 6041H83A 
se SOA 604H308 


COm mm NN 
Srooveu 


Auto Cec 100A. 6041H88 385 
Clare ; c Operating Coil Net 2 SOA MetalCased 325 
Clare | Voltage ont ance Contacts Manutacturer Each | 4 50A  MetalCased 315 
Clare 2 46 800 SPOT ¢ 100A. Type B6 38 
Clare 5 0 Srot 0 
Clare 1 2 rst NO) : DIRECT CURRENT AIRCRAFT CONTACTORS 
Auto 2 D OPST NC M 8 

< Operating Cou Net 
ase oer erst NO) > | Ne Voltage Resistance Contacts Manufacturer Each 
TT © R182 28V 80 SPST 25 Guardian +) 
, 24av 60 SPST Alien Bradley 275 
on an SPOT . Type B6A 
26-48 1008 SPOT-OPST (NG as 28Vv SPST(NO) 100A. General Elec 295 
oe SPST (NO) SOA Leach SOSSECR 275 
TYPE 18 DC TELEPHONE RELAYS SPST(NO}SOA  Leach?220 3 24350 
Operating Coi t TYPE BO DC RELAYS ’ SPST(NO)SOA A 
Voltage stanc tacts Manufacturer Operating Coil Net eH! NO ao 

40 Elec 3 Voltage Resistance Contacts Manufacturer Each SPST (NO) 30 
24V SPs Aled Cont 


4P0 


Re neem ncn 


SPAS 
SSan se 


eae CHANGEOVER RELAYS 
Operating 
2-6V 5 : Voltage Res Soo e Contacts Manut acturer 
24-48V 1000 Wied Co $0 R192 6 12V DC 44 a NBS 
31 12V0C 100 ) 
24-32V DC - SPOT DPST (NC) 
Guardian 
SUPE SPOS REALS 50) NO AC 4 vPOT usw) GE 
Operating Corl rt 12-32V0C 100 SPOT-SPST CG E -50 
Voltage sistance Contacts h 
2v 5 


NO 


G 





tetceetttan PUSH — AND 
REMOTE REL 

7 7 2 ‘ 2 Operating Cou 

SEALED DC No tage Resistance Contacts Manufacturer 
Operating Cou N 12-24V 0C Oual 60 SPDT CR2791-R106C8 
Voltage Resistance 
4 ) ADJUSTABLE TIME DELAY RELAY 
Operating Col 
Voltage Resistance Contacts Manulacturer 
SAC - SPST (NO) of 

NC) 10 AMPS 


DC MECHANICAL ACTION RELAYS 
Operating Cort 
Voltage Resistance Contacts Marutacturer 
12v 25 * Lever cm $ 
6-12V 200 " Lever - 


° TYPE C.M.S. RELAY 
i ogg ow 
sitape Resistance Contacts Manutacturer 
24V oc 200 MICRO SW Clare 
SPST (NO 


DC CURRENT REGULATOR 
ROTARY RELAYS ‘ Operating Cou 
Co Net N Voltage Resistance Contacts Manufacturer 
: stance Contacts Manutactuser Each 18-5 6-i2v0C 40 SPST «NC) Gt $ 
197 9 if ) DPD Prive Bros $1 65 
DIRECT CURRENT R19 25 6PST 360) LATCH AND RESET RELAY 
MIDGET RELAYS eel INC) SPD Price Bros. 1.65 Suan Coit 
2 ? 5 SPDT-C Pst NC) Price Bros, 165 ehtace Resistance Contacts Menslerture: 
‘ “A “9 $ Price Bros, 165 12v OC 10 DPOT.10 AMP & Dunn 
Operating Coit N ? - OF | %-3190B 
Volt Resistance Contacts Manufacturer ch Price Bros 165 | 
24v 300 OPOT Clare $i PST iN Price Bros = 1 65 
24V 0 1 | 
24v 250 20 | ach Operating Co Net 
24V 300 1s } . , Voltage Resistance ceobacts Manufacturer Each 
. 30 LE 


4 1 ¢ 6-12v 
24v ! } PA POSITION we $1095 


DC-ROTARY STEP RELAY 


DIRECT CURRENT DC-RACHET RELAY 

KEVING RELAYS Operating Coit Net 
| N Voltage Resistance Contact Manufacturer Each 

5 $215 


nO 8v 2 SPOT DPST (NO) Guardian 


NO u C Stock Operating Coil Net 
NO 4 ; | No Voltage Resistance Contacts Manufacturer Each 
INO) (INC) Cla o | 190 lav 65 OPDT 10 AMP 
1 ( 
R191 125 DPDT 10 AMP 120 Special Sample Engineering Offer 
¢ Con | 


R192 12% T 

. - seistieaend Any ten relays listed (one of each type) 
R193 " aeee oe AMP : with the exception of Stock Nos. R-621 
R-194 265 DPST (NO) IOAMP Leach : and R-246—only $10.00. 


r ) Type 1054SNW1 25 

24-32V 2 R-195 32 OPDT 3 AMP GECo 115 | 

| R-196 12 50 OPOT 10 AMP 
ST (NC) 

















R242 SPDT 2 AMP teach 1.15 |ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
ve Type 2s30tW1 2 LOCAL PARTS JOBBER 
— SPOT OEE Lever | Manufacturers: Write For Quontity Prices. 

| Distributors: Write For The New Wells Jobber Manual. 
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ANNOUNCING! 
Greater Values Than Ever Before in Our 
New Larger Store at 139 Greenwich St., 
N.Y. 7. (Come in and Browse Around) 
Formerly 63 Dey St. 








Dy = 
ARH! 
i 


@ speciais THE sa 





TWO-SPEED PLANETARY 
DRIVE 


Auxiliary Speed Reducer fits on 
Condenser Shaft back of panel 
or on dial knob shafts. Ratios 
5 to 1 and 1 to 1. Fits any 4 
inch round shaft. 


57¢ Each—Two for 


PERMALLOY SHIELDS 
for CATHODE RAY TUBES 
* Shield 


Shield 


RADIO TUBES 


NEW! STANDARD BRANDS! 


Beam 
- 
= 





mesa 


Z2a5S 


1 
1 
1 
1 
1) 
1} 
1 
1 
2 
2 


ISLBZ 
Fae 


A, RRR ON REN ewe 
nooo 


Ugh erxeneconvexune 
SSSASSSSSSN8885 


D>> 





TRANSMITTING KEY 


purpose transmitti ing key on 
heavy st bas on 
swinging bracket 

silver contacts. K 

from clamp. Adit 

with 5-foot cab 


Brand New. 


General 


die ca 


SELENIUM RECTIFIERS 
Full Wave Bridge Type 
OUTPUT 
2v DC 


INPUT 
upto 18v AC 
upto 18v AC 
up to 18v AC 
ipto 18v/ 
upto 18v / up to 
ipto 18v up to 
pto 36v AC up to 
pto 36v J up to 
ipto 3s6v up to 
upto 36v up to 
ip to 115v AC up to 
up to 1l5v / up to G > 6 
up to 11l5v / up to 
up to 1l5v up to 


Amp. 
Amp. 
Amp. 
Amp. 
Amp. 
Amp. 
Amp. 
Amp. 
Amp 
Amp 
Amp. 
Amp. 
Amp. 
3 Amp. 


up to 
up to 
up to 
up to 


100v 


DGS ES me rt tt ttt pt tt 
Z 


- 


Cre 
OO 
eos 


ov 
-- 


NSNNAS 


. RENE SeNE, , 
whe corwaneque 
essegesessts 


3C23 
3C24/24G 
3C30 


fe- 





OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 


All Ratings D. C. 


600v lmfd. 
600V 2mfd. 
600v 4mfd. 
600v Smfd. 
600V 
600 
600V 
600v 

1000v 

1000v 

1000v 

1000v 

1000v 

1000v 

1000v 

1000v 

1000v 

1500v 

1750v 

2000v 

2000¥ 

2000v 


2000v 
2000v 
2000v 
2000v¥ 
2000v 
2500¥ 
2500v 
2500v 
2500v 
2500V 
3000¥ 
3000V 


HIGH CAPACITY CONDENSERS 
10,000 mfd.—25 WV DC 
2x3500 mid. —25 WV DC 
2500 mfd.—3 VDC 
3000 mfd.—25 WVDC_ 
2x1250 mfd.—10 VDC 
1000 mid. —15 WV DC 
200 mfd.—35 VDC 
100 mfd.—50 WVDC 
4x10 mfd.—400 VDC... 
4000 mfd.—18 WV DC 
4000 mfd.—25 WVDC 
4000 mfd.—30 WV DC 


PO OAS HD 
waunerne-ececowneoe 


poi is Bes Bris ss Bois Bs is) 








PHONE DIGBY 9-0347 


RADIO HAM SHACK Inc. 


189 GREENWICH STREET 
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VR75 
VR78 
VR90 
VR105 
VR150 
‘97 | VTI27A 
801A 47 | VULLL 


137 | 117Z6GT 


NEW YORK, 











NOW AVAILABLE 


1000 KC Crystal 
Socket 





RF VACUUM SWITCH 
GE-1$21 


amps. Used as ar 


9200 volts peak, 8 tenna switch 


n Collins Art 


Brand New 





TRANSFORMER—115 V. 60 Cy. 
HI-VOLTAGE INSULATION 


2500v @ 
2150v @ 
2100v @ 
1800v @ 
1730v @ 
1600v @ 
@ 9A 
525-0-525v @ 60 ma. 
5v G@ 3A; 
@I1A 
500-0-00v @ 
ma.; 6.3v @ 
500-0-500v @ 
ee @ 


15 ma. 
15 ma 
10 ma 


$4.97 
3.97 
4.87 
4.97 
4,27 


10 ma 2A; 2.5v @ 
4 ma.; 6.3v @ 3A 
4 ma.; 700v CT @ 150 ma. 


; 6.3v @ 2A 
; 6.3v 
6.47 
925v @ 10 ma.; 2x 
6.3v @ 3.6A; 6.3v @ 2A; 6.3v 
nade 6.97 
25 ma.; 262-0 
1A; 2x5v @ 2A 
100 ma.; 5v CT @ 
300 ma. ; 140-0 
36v @ 1A, 6.3v @ 5A 
110/220" Dual, Pri 
ser ai ay 100-315v @ 200 ma.; 2.5v @ 
2A; 5v @ 3A; 6.3v @ QA; 6.3v; 9A 
385-0 385 550v @ me me. 244v @ 2A 
5v @ 3A; 3x6.3v @ 6A—PRI at 220 
340-0-340v @ 300 ma.; 1540v @ 5 ma 
300-0-300v @ 65 ma.; 2x5v @ 2A; 
2A; 6.3v @ 1A. 
150-0-150v @ 80 ma; 
@ 3.5A; 6.3v @ 1A 
120-0-120v @ SO ma. 
80-0-80v @ 22 
24v @ 6A 
13.5v CT @ 3.25A 
3x10.3 @ 7A; CT 
6.3v @ 1l2v; 6.3v @ 2A 
6.3v @ 10A; 6.3v @ .6 
6.3v YH @ 3.5A; 2.5v C 
@ 3A 
6.3v @ 1A; 2 lav @ 2A 
6.3v @ 214A; 6.3v @ 
6.3v @1A 
2.5v @ 20A. ~ 
5v @ 3A; 2. ie @ 2A 
5v @ 20A, Dual 110v Pri.. 


262v @ 55 


3A 
140v @ 
5v @ 


3.97 


6.3v @ 


150v @ 40 ma. ; 6.3v 


5 ma.; 5v @ § 


;115v @ 1A 


T @ 3A; 2.5v Cl 


2A; 24v @ 2A 
$0.97 8v CTIA 





FILTER CHOKES 
HI-VOLTAGE INSULATION 


$5.97 1 hy @ 800 ma 
7 10 hyg@ 250 ma 

10 hy @ 200 ma 

10/20 @ 85 ma 

15 hy @ 125 ma 

15 hy @ 100 ma 

3 hy @ 30 ma 

30 ay Dual @ 20 ma 
#0 hy @ 250 ma 


400 ma 
5 hy @ 160 ma 
> hy @ 150 ma... 
25 hy @ 65 ma 


-27 
600 hy @ 3 ma 347 


325 hy @ 3 ma 





All Tubes guar- 
t 





All Prices Subject to 

Change Without Notice 

if 
how to ship. All merchandise guaranteed. Mail 
orders promptly filled. All prices 
F.O.B. New York City. Send 
money order or check. Shipping 
charges sent C.0.D. Minimum 
order $5.00. 20% Deposit required 
with all orders. 


N. Y. 
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GUARANTEED GOVT SURPLUS 


420—750 MC 
OSCILLATOR. 


beautifully 
oscillator 
two W.E. 
703A) “door- 
tubes in push- 

Exceptionally 

stable. 5W output , 2W at 700mc. 
Independent grid « tuning. Adjust- 
able output coupling and tuning assembly. 
Coaxial output connection. Built-in blower 
nay be operated from 110VAC. Power re- 
quirements */150ma, 1.2V/4A, 1.2V/ 
4A. 5%”x6%"x11%”. 7 Ib Supplied com- 
plete with tubes. Ideal for 420me amateur 
operation or for use in the 460-470me citi- 
zens radio 1 Stock No, APO-66. . .$6.95 
Spare 368AS/703A tubes... $1.69 ea, 


‘ sor eget 





RA UHF 50 OHM COAXIAL POWER 
MEASL URING ASSEMBLY. Panel 
ed assembly 
oupled crystal 
mount IG J 
nale receptacle (ez 
Originally - 
ment at frequencies up to 700me. 


measure- 
Stock No. 


PM -89 
MATING orig sire “N” MAL E PL UG. 
with above. Steck No, PCM-17 





12 ee TUNER 
2K42, 2 , 2K44, 417A, 
. $1.95 


M AGNETRON MAC 3NET 1900 GAU ss 
dia. 1-%. Gap 1%” Stock No. 
21 

MAGNETRON 
Po & 


i 
dia 


SPE RRY MODEL 
for h 9 
UMM. 
5 
GAUSS. 
Stock 


“MAGNET 4800 
Gap 0.635” 


UMM-48 





50 OHM COAXIAL RELAY, 

Double coil actuating relay 

operates from either 12VDC/ 

120ma or 24VDC/60ma. May 

be operated in plate return 

recuits to provide automatic 
ansmitter-receiver antenna 

ngeover. Supplied with British type con- 
nectors which are easily replaced by stand- 
ard SO-239 (83-1R) receptacles or soldered 
to directly. Co “pe psy f encl _— in compact 
housing wd An — anding 
buy at $2. 19. Stock No. KDC-7: 





VARIABLE INDUC- 
TOR. 67 microhenries 
1 near 

type 


ty constructio 
Originally 

coil to tune 
networks 


a 
Stock No, LRF- 32 





APC AIR TRIMMER. 3 ax. Screw 

slot adjustmen STOCK. ‘NO. CAV-105. 

10 for $1.00 

APC AIR TRIMMER. Two separate trim- 

me rs on ceramic base Shiel between sece- 

se ban ach section 25 Stock No, 

c AV- 10 for 31. 00 
AIR < APAC ITOR 100 MMF MAX. 

shaft. Receiving type. a Racist 
Standard Brand s M 

Straight-line « a 


mmf max 


iy Stoc k No. 





SUPER-FLEXIBLE soe TAIL WIRE. Sper- 
ry Special. Part N Consists of 350 
ands of 0.002” » soft copper wire, 

di ameter 1 Jseful in applica- 
1 nect s to be 

riometers 


cap t es etc 
Stock No. WFP-350. 10 feet, coma: $0.69 per 
roll. 





750 CPS 
FOR) TER. 


istable 


Bi ANDP ASS TRANS- 


ple alloy shielded. 144" 
Steck No, ZBP-750 
$2.49 





BLOCKING Os € oe ee TRANSFORM- 
ER. Two winding 1. Ideal for tele- 


a; MOMOBE .n cece. .. 80.95 





NON-INDUCTIVE CERAMIC RESISTOR, 
350 ohms/24 watt. Standard Brand. Stock 


No. RCF-52 8 for $1.00 


DUBIN 





Tube Specials 


Sexoceco—-2cyzeco-soxor0e 


sateen 
_RSaeem = 





Pome, oe eee . e-* 
SOe 00S 0 CL Se Cy COS 
SESSES 33 


a 


Ow = Ae MONO Neve eN ms 


-OTOBON 
SAGAS 


- 
~2e 
ve 





=s 
33 
ON nd 
“alee 


28F7 
28G7 
2SH7 
2837 
uso 


woouece 
+) 











6H6 
6H6GT/G 
635 

636 

637 
6K6GT/G 
6K8 





9 [SOY ° 
117Z6GT/G_.88 
N7 5 1FG178 1.95 
6N7GT 211 





OIL—FILLED CAPACITORS 


Rating Price ove Ertes 
$0.75 


Note: 10 or more capacitors of a type 10% dis. 





Tel. HI ckory 
6-3066-7-8 


RF and DC PANEL METERS 


Stoc Descriptio: 

MAD2 81 0-2 ma DC W eieenouse 3\° round rth 8 
0-20 ma DC West ouse 3° round 3.95 
0-80 na DC WE round 3.49 
0-1000 m ge Cc 3.95 

MAD-276 0-30 ADC G * round 

MRT-355 0-100 ma RF Weston 425 34° round 11.95 

MRT-372 0-120ma RF W pen nm 507 2}" round 8.95 

MRT-367 0-1A RF GE und ° 95 

MRT-394 0-20A RF GE 3 i” round 6.95 


INVERTER PE 218D. 

115V/400 cps/ 

" Input 24-28 

by Win- 

with 

relays, hz ash fil- 

ters o age and speed 

regulators 5 x11”x15 rand new in 
riginal packir Stock No. &é Ac -10. .$27.50 





pepe Immec tock (subj. to prior sale) 
u rd 


Rat r izations S. and Canada) 


ith order, with order, balance 
funds with order or 
ble against documents 


wr portion of og! ma 
isted i Some of the 
re “i new equipment 
antee mates! al to be clean and in perfect operating 
condition 
All prices above are quoted domestic packed f.o.b. 
our warehouse, Corona, New York 


Cable: “Dublectron, New York’. 





Wide Range Butterfly 
Wavemeter & Oscillator 
Elements 


Precision wide range butterfly cir 
cuit elements. Sturdily construct 
ed. Mounted in ball bearings 
Suitable for motor drive. Ideal 
for use as wavemeters and oscilla 
tors (see description below) 
Stock No. F (me.) Notes* Unit Price 
TN-20 ink 399 1,3 $2.95 
2A 2.95 
3.95 


Brand new, in original packing 
1) ae construction 
2) Silver-plated brass 
De; signed as oscillator element 
acorn triode 
Has — socket mounted on unit 
as dioc 
Has crystal diode mount for 1IN21 
crystal 


*NOTES 





BLILEY SMC-100 100 AND cree CRYS- 
AL. ~gecertenind sells for $8.75 tock No. 
QcM-19 arash $5.95 





~ So ep aera igh pete ACORN SOCK- 
contac Silver-Plated. Stock No. 
. kee 20 for $1.00 





CINCH MICA FILLED OCTAL SOC — ie 
1” dia. 1-5/16” mtg ctrs. Stock No. XR 
20 for 3, nm 
1-', dia. 1% mtg. ctrs. Stock No, XRT-40. 
20 for $1.00 


DELAY LINE. 2 microsecond (one direc 
tion). 1500 ohms. Bandwidth Im« 8 sec- 
tion tapped. Steck No. ZAL-22 $1.69 
DELAY LINE. 1% microsecond (one di- 
rection). 1500 ohms Bandwidth Ime. 6 
section tapped Stock No. ZAL-13 $1.49 
DELAY LINE. 5 microsecond (one direc- 
tion). 1500 ohms. Bandwidth %me. Stock 
No. ZAL-14 oeewune . ‘ $0.89 








4200 VOLT TELEVISION OR SCOPE 
TRANSFORMER. Primary: 115V/60c. Sec 
ondary: 3000VRMS (4200 Volts Peak) 10ma 
Hermetically sealed. 44%4"x4-%"x5%”. Stock 
No, TFF-83 . $5.95 


HV TFMR. 10,000-0-10,000 VOLTS 
MA. Oil-filled, hermetically sealed 
x6”. Pri. 115V/50-60cy. Stock No. TFF-451 


—_ $29.95 
FILTER CHOKES 
Stock No. a 
LFF-45 10H/120ma/600 ohm 
LFF-21 20H/300ma/125 ous s000V 
LFF-144 _2)H/700wa/16 ohms/1 


MULTIPLIER PHOTOTUBE HOUS- 
ING. Cast aluminum cylindrical 
housing containing a submagnal 11 
socket (for 931A, 1P21, 1P22) 
dynode voltage divider net- 
Moisture proof construction. 
An integral 6 volt pilot lamp provides light 
source when used as a noise generator. A 
window may be drilled in the housing for 
use with an external light source. Operates 
_ mek Chg ang 4 700 volts at 3-4ma. 2” 
4” long. Supplied less phototube. 
Stock No. AMP.65 aS =i 








Price 
$0.95 





PRECISION HIGH TORQU E oe as 5 SEL- 
SYNS. Bronze —— ng 4} % an 5” long 
115V/60c op on. B we in original 
packing Stock ‘No. SEL it $4.95 each 





110/60CPS/0.38A BLOWER. 
Exceptionally quiet 50 cu. ft 
min. Stock No, BLR-344. .$8.95 





3” SCOPE INDICA- 
TOR. 3BP1 cathode 
ray tube mounted ina 
mu-metal housing with 
an adjustable light 
shield. May be mount- 
ed on a panel, table- 
top or clamped to a 
bar. When mounted on 
a table top or wall, the 
scope housing may be tilted at any angle 
up to 45° from the mount for comfortable 
viewing. Ideal for remote scope indicators. 
An outstanding buy at $5.95. Stock No. 
S1-35 


the, 


We will be pleased to send our bulletins to you 
regularly. Write or phone Dept. E-6 for our latest catalog. 


ELECTRONICS CO. INC.., 103-02 NORTHERN BLVD., CORONA, N. Y. 
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Finest of Surplus PEAK ELECTRONICS CO. 





H.V.-H. CURRENT PLATE TRANS. 
1500-0-1500 vo! at 1.5 amps. 
1250, Pri. vol 
Built, to rigid 
Navy specs by Amertran. 
Suitable for broadcast 
‘ansmitt 





A FEW SUPER SPECIALS | 
10 Mfd 600 VDC Oil Con ea 
CD .025 2500 VDC Mica.. r ea 
50,000 ohm 1% Precision Wire Wound 
Resistors . 7 for .99 











ete. Continuous 
duty. 10 x 10 x 7. swt 
125 Ibs. 


New only 


BARGAIN OF THE MONTH 


As illustrated above. 1500-8-1500 volts at 600 ma. 
Pri. 110/220 v. 50/60 cycles. "Ox Bak 7 aw. 78 tbs. 
Made by Amertran. ly 19.95 





HIGH CURRENT ar ae end hag Volts CT at 775 
Ma. Pri. 110/220 Volts 60 ¢ 
Fully Cased ee 


SELSYN MOTOR 
115 volts 60 cycles. Made 


by Bendix and Dieh 
Large size—Type 5. Trans- 





mitters only. 
pair. 





UTC type PA 5000 ohm plate to ~~ ohm line and 
6 ohm voice coil. 10 watts. Diath 10,000 x +1 
OB. GREAT VALUE hans . $2.75 





THORDARSON PLATE TRANSF. 2370 volts CT 
at 250 MA tapped at 300-0-300 volts, plus 215 volts 
5 MA bias w wrecell 110 volt 60 cy. b 

oa. $11.95 


$6.95 per 


PANEL METERS—-BRAND NEW 
WESTON .0-| Ma De 26 ohms res. 


WESTINGHOUSE 0-10 Ma OC 
GE 0-500 Ma 
” GE 0-10 Volts AC 
GE 0-30 Volts DC 1000Q/v.. 
WESTON 0-250 Volts DC 
WESTON 150-0-150 Microamps DC 
GE 0-30 Amps DC 
GE 0-1 Amp RF (internal Therme). ° 
2” WESTON 0-1 Amps RF (internal Thermo) 
McCLINTOCK 0-1 Ma DC. (MA Scale) 
WESTINGHOUSE 0-2 Ma DOC 
3” GE 0-15 Ma DC (Square Case) 
3” WESTERN ELECTRIC 0-80 Ma DC 
" DEJUR 0- as Ma DOC 


3” GE 0-200 
: WESTINGHOUSE 0-50 Amps. AC 
” AC 


PEN SOBNNwws 


- a OC 
3” WESTINGHOUSE 0-150 Volts AC 


Fraction of Cost 


WIRE WOUND RESISTORS 
5 Watt — AA, 20-25-50-200-470-2500- 
00 ohms 09 ea. 
15 ea. 
OG. 50-70-100- 150-300-750 
1000- 1500-2500-2700- 5000-7500 
10000- | 6000- 20000-30000 ohms 


30 WATT WIRE WOUND RESISTORS 
Ohms: 100. 150-1500-2500-3k-4k-4500-5k-5300- 10k- 
15k-18k-40k 1S ea, 8 for .99 








QUEEEGP ADJUSTABLE RESISTORS 


}, 100 0 


1% PRECISION RESISTORS 
2000-2500- ge — 10,000 ohms . ea. 
ea. . 
ea. 








Precision 15 Meg. 1% Accuracy Resistor. 
Non-inductive, 1 watt, hermetically sealed 
in glass. .29 ea. 10 for $2.50 





} 2" GE 0-200 MICROAMPS 
Model DWS5! . 


; 
mn BESEEEES 





Fully shielded 
phone PURPOSE TRANSFORMERS 


eal for Bias, Filament, Isolation, Stepdown, etc. 
" frolated ti0v pr. sec. 110v a’ ma plus 6.3 e 
2 amps. Fully cased Now $1.49 ea. 





SCOPE TRANSFORMERS 
Pri yon 60Cy — Hermetically Sealed 
25 Volts @ 2 Amp 


23 @ 
1050V @ SoMa. 20V 4.5A. 2.5V 5A 
4500V @ 4 Ma 


SOLA CONSTANT VOLTAGE TRANS. 
Pri. 95-125 Volts 60 Cy See 115V, 120VA 17.95 


PLATE AND FiL. ti getoge at a 110v_ 60 cy, sec. 
He volts CT @ 600 m CT = 3A, oo 
6A . $9.95 ca 








Hermetically coaled. 





oC Ohm 100 Watt Ferrule ener 
20-060 Ohm 50 Watt Ferrule Resiste 
Any Types only .10 ea. Min. eer 50. 





HS 30 HEADPHONES 
250 ohms imp. Can be used for 
sound power Telephones. 

Brand new -69 ea. 
LARGE QUANTITY AVAILABLE 


FILAMENT TRANSFORMERS 


i, Fully Cased 
Amp 





MULTIPLE SECONDARIES © 
S4V CT 21a, 7.8 GA, 
SV 21 Ame, 630 2A. 2.3V 2A 
5 Volt 4A, 6.3V, 3A 
2.5V CT 20A, 2.5V CT 
2'8y CT I0A, 1OV 3A, SV 3A, SV 3A 


CHOKE BARGAINS 
6 Henry 50 ma 300 ohms 
6 Henry 80 ma 220 ohms 
8 Henry 160 ma 140 ohms 99 
1.5 Henry 250 ma 72 ohms o 
3.7 
95 





3 for $0.99 
2 for 99 


6. 
geo 1.6/12 anes | Amp/i00 
19.95 
07 Henry. os amps .5 ohm 4.50 


. H. F. COAX. CONNECTORS 
831AP-UGI2U—UG21U-UG-14U-831 R-831SP .39 ea. 
Double Pole. Double 


r= 85¢ each; 10 for $7.50 








FEDERAL ANTI- 
SWITCH. 
Throw . 


CAPACITY 





STEPDOWN TRANSFORMER 


220/110 volts, 100 watts. Fully encased, 5% 
4%q x 5%. tIOV. 60 cycle $2.49 A 





PHASE SHIFT CAPACITOR 


4 Stator Single Rotor 
Rotation 0 


ODDS AND ENDS BARGAINS 


0-360 Degrees 
nly $2.95 each 





lars 

MFD 25 Volt Electrolytic 
25 MED 25 Volt Elect. Tubular 
JAN 6CX Tubes, New, Boxed 
3:1 PP Input. Hermetic Seal 
.05 600 VDC Oi! Tubular 
10 MMF Midget Variable Cond 
Heineman 5 — 110 VAC CKT Breaker 
Heineman 25 Amp 110 VAC CKT Breaker 
2 road 250 VAC Oil Cond 
Sola: VOC Dominoes 
Erie. 0005 N750D Ceramicons 
tet 2 KV DC Oil-Condenser 
H&H SPST P.B. Switch N.O 
Weston 507 RF Meters, Less Thermo 
1/40 Amp (25 M2) Littlefuses 
25 MFD 600 V. Tubulars 
C-D | MFD 400 V Oi! Tubulars 
Butterfly Cond 2-11 MMF Ball Bearings 
50 MFD 50 Volt Elect. Tubulars 
0015 5% Silver Micas... 
Midget Closed CKT Jacks 


for . 
CD Type 4 .001 600 VDC Micas ..50 for 4.99 


MEGOHM METER 


Instruments model 
110/220 volts 60 cycle 
pores reading from 
egohms on 4” 
meter can’ be extended 
to 500000 megohms 
with external supply. 
Sloping hardwood 
Cabinet 15”x8"x10". 
Brand new with tubes 
plus running spare 
= including extra 
bes. oo value 
Only $69.50. 


Industrial 
L2AU 
input. 
0- 





VARIABLE CERAMICONS 
1.5 to .7 MMF 24 4 to 30 MMF 
3 to 13 MMF 24 7 to 45 MMF 
FIXED CERAMICONS 
Capacity in MMF: 1-2-3-4-5-8-10-12-15-17-18-20- 


25-30-35 -40-50-60-85- 120-200-500. Your cost any 
capacity .09 ea. 








ADVANCE 
D.P.D.T. 
ANTENNA RELAY 


110 V. 60 cycle coil Steatite 
insulation. Only $1.95 each. 


Ci 


As ne but 3P DT 


$2.75 





DUNCO RELAY 6 volt 60 cycle coil OPST $1.39 
DPOT ee 


$1.69 





Tremendous stocks on hand. Please send 
requests for quotas. Special quantity dis- 
counts. Price f.o.b. N. ¥Y. 20% with order 
unless rated, balance C. O. Minimum 


PEAK er co. 


geass 50 megohm 35 watt Resistor with 
mount... .$1.95 each; 10 for $15.00 
W. W. POWER RHEOSTATS 
25 Ohms 25 Watt 
150 Ohms 50 Watt 








Plo} lelelel=) lol.) 
wa 


>> >> > Pept: -[--[--]----1--]- Pd] Lo lole ie] 
& 
Red<< 


= = 00.000 OAH AAA AMA 
— 
val 
‘<<< 
wh why 


yaocns 


sezesboessaanes : 


Seegssusushsneasases? 


RAMRAARS SOAR 
ded or << 


ayoo 
yews s ae 
aS SSR SF awesenseeennn= 


0001 10 KV 


OIL CONDENSERS 


330 vace—1.85 
15 


2 
- 





n 
Sen—-ao 


vde—3.95 


w 
w 


mid 7500 
mid 


do—! 
@ -005/.01 mtd 12 - 


en-@Nngen 


de—5.50 

-015 mid i6 — 
vdo—2. 95 | .u5 mid 12,500 jean 
vdo—i.45 vdo—12.95 
vde—2.25 | .75/35 mfd 8/16 kv—7. 95 
vde—3.65 2 mfd 18 kv do—59. 50 





WESTINGHOUSE 


Type MN Overcurrent 
Relay, Adjustable trom 
250 ma. to 1 amp. Ex- 
ternal Push Button Re- 
set. Enclosed in glass 
case. Hand calibrated 
adjustments, only $6.75 


PHONE CO.7-6443 
DEPARTMENT EA 


order $5.00. SEND FOR BULLETIN 





188 Washington St., New York 7, N. Y. 
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sae «° AVAILABILITF rwar means SERVICE > ‘cial, > 
os aT PRICES Twat mean SAVINGS _ '> i cyst Aha 


“UHF” COAXIAL CABLE Senaaas CABLES 
ALLEN BRADLEY CONNECTORS 


POTENTIOMETERS No, AN No. _Desrption 


Allen Bradley type ‘J’ 33-18 : Plug 
Pots Available in the fol- ‘, 10 } Adapter 
lowing values from stock. pe (U a 
VALUE, OHMS, SINGLE : : 
50 2000 35000 . _ (80: Recept. 
60 2500 50000 SSIRTY, ) Hoot 
150 3000 60000 . ood 
200 5000 70000 83-1AC . Cap’ & Chain 
250 6500 100000 ; BC... -+ Cap & Chain 
400 10000 200000 ‘ . 
500 15000 250000 oy Pie 
2 5 274) 
a Ae aR 
aa an ‘ 83-22R_ (UG103U), T 
1300 25000 MEGOHM 83-22AP (UG104U) 
1500 30000 _ aoa 


PRICE EACH $.50 
DUAL POTS. 


10,000 100,000 av UG TYPES CONNECTORS 


25,000 500,000 o} 
50,000 1 MEG. lengths add’ S09 to prices aeows” 
5 MEG : Deduct 10% from prices shown 
PRICE EACH $1.50 on orders of 100 or more per type 
Specify whether regular or screwdriver UPRIGHT TRANSMITTING 
shaft is required. Price ea. CAPACITORS 


National Manufactures 


K4 


SaSSraansssy 


ee ee ee et et 
essessssessssssssssssssessess 


bt] 
ee 


3325 





wessspeker 


Pied 











*S5enssaassas 


"tee 
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- 
° 
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Stock No. Capacity Voltage Price each 
600 


NN pm ma 
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The TX-6 GEIGER COUNTER 


LIGHTEST AND MOST ECONOMICAL 
GEIGER COUNTER AVAILABLE 


+ Torey) 


Ropewee 


FUSES AND FUSE POSTS 
© Light Weight 


Approx. 4 Pounds 








3AG Fuses 32 Volts | 


Busssssassscus 


s e 
© Simple To Operate 
On 


Control 


em 


| 
Price ea. | }4 


5Amps..... $ 03) 
10 Amps.... 03 | 
20 Amps... . 03 


5 
3AG Fuses 250 Volts | 4 
1 


ssrssukerseste 


@ Carries On Belt 


No Straps 


et ee at ND 


et 
in Cost and Use 


sskesssestescksus 





The TX-6 is a lightweight, sensitive 
Geiger Counter. Extensive field tests 
have proven it the most practical Coun- 
ter yet devised for rough field work. It 
is just as sensitive as larger units, yet 
costs less. Operation of the TX-6 is 
simple. Just switch on—clicks in the 
headphones indicate the presence of 
radioactive minerals. There is no guess- 
work with the TX-6. It will react to 
radioactive ores instantly. 

Each TX-6 is completely waterproofed. 
It can be used any place. Batteries are . . 
self-contained, and can be changed > UG-05A oa UG-235/U...: 
easily. A special electronic circuit in- de et si 
corporated in the unit assures long bat- « 


soezeseeezzess3 
aebbbaee 














FUSE rntrlenieitgy POSTS 
3AG Post-Finger Grip T 
3AG Post-Screw Driver 


4AG Post-Screw Driver 


SaSas 


eoueren~ ee 


ys 
ss 






































Bo, a 
ssa 


tery life. 


PRICE $100.00 
UG 352/U 


FREE! 


LIFE ELECTRONIC SALES 91 GOLD STREET, DIGBY 9-4154-5 
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SPECIAL SURPLUS BROADCAST 
OF OUR SUPER SPECIALS // 


VIBRATOR 
POWER SUPPLY 
(PE 204A) 


Used with Telephone Repeater EE- | 
994. Input 12 VDC. Output ; 
windings @ 4.3 VDC @ 50 MA 
2 @ 45 VDC @ .5 MA; 2 @ 85 
VDC @ 5 MA. Loaded wi 
parts. New 


$12.95 
DECK ENTRANCE INSULATORS 


(Bowl! and Fiance Type) 
Mid. by Ohio B 
metal flange 
n rubber 
brass fee i 
dist. between t 


2.50 


BATTERY CHARGING PANEL 
Mfd by Price Bros. Two T 
3PDT Knife Switches mount 

10 x % panel 

conn 


sonite 


heavy duty metal 


BDC SERVO MOTORS 


ndgers El 


6904X-27, 24 VDC @ 1 
2%” RPM reversi Cor 
ays and selenium 


Amp., 0 in lbs. 


uplete w ‘Limi 
‘tiflers same as aboy 


DAVEN SOUND ATTENUATORS 
10 wv dissipati B v 
UNDERWATER SOUND EQUIPMENT 


Model QBE driver recti 

fier, 30 W. Emission A 1 

18-25 KC., supply 
9x13x10 


$32.50 


CBM 46169. R 
amplifier, P 
QBE-1, Freq. 18-25K¢ 
input 115 
19 x 13 


Type 
ceiver 
1/60. 75 Ibs 
x 10% $26.50 
Type CBM 55081 Indicator Unit—p/ot 
QBE-1. Ranges 0-1000 yds 
5000 yds., 


and 0 
input 115/1/60. 20 x 16 
$25.00 


A-5 VERTICAL GYRO UNIT 


#644541 115 V 
Contains gyro assembly, ere 
vont erection relay assembly, 
sembly, elevator and aileron 
swite hes, and roll axes. 15 x 
Ne ° 


400 CY 


limi 
i2x 9 
$27.50 

WESTINGHOUSE FLEXARC WELDERS 
. yw single oper. S 
y. 1 ph. Welding « 

2 300 amps for 1 hr. Load volts 40 
Rotating handle on top tor current adj. Seli coo. 
ing. Built in circuit breake deenergize the v 
and give overlo.d or short circuit protection. 37” H 
1s” D 26” W $100.00 | 


utput 


GENERAL PURPOSE TANK 


vpcnclhdcae ‘CHARGER 
Ideal for y a 
man and ham. 
former ty 74 


Sele “er 


TRANSTAT, VOLTAGE 
REGULATOR 


Input 115 


“ 
$1.95 


WESTINGHOUSE MOTORS 

24 VDC. % HP, 6.5 5801 

Re es td 
wh D.- ae 


w.e. — VOLTAGE POWER SUPPLY 


RA5O-A, used with SCR 206A. Sec 

r voltage trans. supplic 
2 ‘olt ] MILS to two 
705A’S; » filaments are heated fror 
5 V. 10 A. trans. Alsc 5 mfd 12,500 
Vv 21 : 


Le ond. 21% x 17 x 
INDUCTION VOLTAGE 
IRT, form M 


cont. duty 


208 


REGULATOR 
1.64 KVA, phase 
Outd r Pri 
Oil-filled 
$53.50 


Type 
yeles, 


mary 


G. E. MOTOR CONTROLLED VOLTAGE 
Cat. #837625, Type ‘Airs’, Form M, .568 
KVA, duty, 60 cy., pri y volts 115 
Load 


cont . 
Amps 16.2 Indoor service Voltage 


controlled by mtr. 120/1/60.1/40 HP. .$34.50 


) Ww in amps L. 
4” bD $1.00 ea 
RCA TRACK LIGHTING & con TROS PANEL 
Model 713-AS uned 
Controls the ent ves 
“¥ SS of being evhau 
a” Vv 


sted on rotary tu 

Units complete 
ariac dist transformers switehe 
tc 


FITCH CRYSTAL DUPLICATOR 


crystal 





( ‘alibr at 





shown on 500, 5000, = 

cabinet w hinged ¢ “over. 9” 

Comp. w/4” sq. activity and aa 1ency sanee 22. $0 
Accuracy 


MILLIAMETERS 
OVE ; length 4%” 


MA DC 

of Scale 
we % Ibs, 6” x 2%” x 4%” 
$2.50 


50, ~4™ cy 


50-0-150 


bape 


New 

2 KVA Fixed winding i 
Commutator range 103-126 V 

RETARD CHOKE —— 

Amertran, Disc Type. Lr 
ripple freq 20 
in “a 

1K i ri ipple 7 
ain 40 t e $34.00 


es @ 


_ NEW SWITCH INTERLOCKS 
7 Bost 


meager rr of 
esistor enclosures, ©: = uit 


Single Key Oper, 
ck 


SPST SW WY! 
$2 


Supervisory Oper. 2 key type 

B. C. 604 F. M. TRANS MITTER 

band FM. 30 watt power 

20-27. MM 
wking space permits 

but less power supi and xtls 

LN $11.50. Complete with Crystais $27.50 


ALLIS CHALMERS MOTOR GENERATORS 


Input: 115 Vv pc at 
3 


tive contr ol of v« alt 
tput and 
Cen 


mits line-start ope 

$100.00. Same ma 
$120. 
a 


Ze 
__ freq bui It-in. 
trift igal automatic controller pe + 
osec 3RAND NEW 
e r 230 V. D.C. Operation 
» parts kit of brus hes, 


brushhol le 
field coils, in 


steel ca 


AMERTRAN HEAVY DUTY 
TRANSFORMERS 

P :, 15/230 VAC os 

4730/2365 V. B S. 12 

KV. “Wat. 150%. 11°x11" a 700 

Ma. New . $27.50 


Standard Brand RHEOSTATS 
eke ck 


rheostats 
24 


table oper. New 


INTER COMMUNICATION 
SETS 


Mid. by Dict 
» bring to 
the conv. 
on w/o 
ousehold 
goes io. Efficient up to 800 


graph. Des 
homes and 
of two-way conve: 


gned 
ffices 


flashlight batteries. WV 

‘SELECTOR SWITCHES 

= avy duty, | 8. N 
of t ‘ult cireuit 

n horabie cor 


Control any 
devices Re 


pole, $ 
Case lots of (8) $8 00 or (5) cases special 
MA 


Same unit as above with 32 VD« Input 


! Vv Cc, ase, 6 y 
Marine Ty i 
oltage 1 slat and fre 
and 300 VA 
Output . eee 
KATO ROTARY CONVERTERS 
Type 1205A Model 26KA54 
put: 24 VD¢ 28A. 18¢ r 
Output: 115 VAG ) 60 « 
1 KVA pact nd ru i! 
muilt for ¢ uty oper. Filtere 


"$65 00. 
SPERRY A-S AMPLIFIER RACK 


#644890, contains West on Mod 

and Weston Mode 

cycles. Several 24 
mdensers New 


I el 
v Dé relays 


ALL PRICES F.0.B. BOSTON. ORDERS ACCEPTED FROM RATED Co JNCERNS ON OPEN ACCOUNTS NET 30 DAYS. MINIMUM ORDER $3.00 


—<——= 
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EC TRO 


110 PEARL ST., Dept. E6, Boston 10, Mass. . 


Liberty 2-5589 


HAncock 6-5069 
245 
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SELENIUM RECTIFIERS 


AND SPECIALIZED ELECTRONIC COMPONENTS 





















VACUUM CAPACITORS 


Standard Brands 





12 Mmfd 20 Kv.... $4.95 
50 Mmfd 20 Kv .. 495 
50 Mmfd 32 Kv.... - 5.95 







SILVER CERAMIC TRIMMERS 








OIL CONDENSERS 


2 Mfd 200 VDC Bathtub 
»C 
> Bathtub 













> w/mtg clamp oe 79¢ 

1/1500 VD é0ssae0 | ee 

2000 VDC... ....000. 3.50 

2x.15 Mfd 8000 VDC seoeescoousese 3.95 


dials, airplane in 
dering iron removes | 
doll 














NS. a Mmfd Neg 
4 5-25 Mmtd “ero Te mp 
20-125 Mmfd Neg. 650 


TENWAL THERMOSWITCH 


Normally closed. Opens with temp. 
Adjustable from —40 
+400°F 





$1.25 






Lots of Lots of 
Ca WV_DC Each 10 100 

100 Mie 50 27 19.00 
40 Mfd 150 .23 17.50 
8-8-20 Mfd 350/150 30.00 
20-20 Mid 400/250 25.00 
10 Mfda 450 29.00 
15 3 Mtfd 450 20.00 
450 36.00 





ELECTROLYTIC CONDENSERS 
























































Full ri P . 
wil Wave Bridge Types Full Wave Bridge Types Full Wave Bridge Types 
Input Gotpet 
@-18VAC @-13*VDC n Out Input Output 
Types Current Price @-18VAC 040*VDC 0-26*VDC 
B1-250 250 MA 98 ype: urrent Erice Current Price 
B1-500 500 MA 1.95 et 4 a $.98 
Bi-1 1 AMP 2.49 53-80 3:25 1.25 
Bi-1X5 1.5 AMP 2.9 —s = 4 1.50 
i 34 B3-5 13. 195 
x7 B3-10 10 AMP 24.95 3:95 
, Inpu Output 333 
0-74VAC @-54*VDC 9:95 
Type? Current Price 15.95 
B4-600 1A 3.95 24.95 
B4-3 3 AMP. 14.95 37°95 
B4- AMP. 17.95 37-95 
BH10 10AMP. 32.95 35 
ny Output 
@-115VAC @-110*VDC 
lype? Current Price 
. B6-150 150 MA 
ee Bea LAMP. 7.98 CENTER TAPPED TYPES 
@-126VAC 0-130*°VDC B6-3x5 5AMP. 18.95 
Types Current Price B6-5 AMP. 24,95 Input Output 
3B7-4 4 AMP. $32.95 B6-10 10AMP. 36.95 1248-12VAC 0-8*VDC 
3B7-6 6 we <4 = Output Typer Current Price 
3B7-15 15 AMP. 79. = _~* Cl-10 10AMP. $6.95 
S-2KVAC OSS VDC C1-20 20 AMP. 10.95 
npu Qut Ryget Cusrent = Evice Ci-30 30AMP. 14.95 
6-234VAC 0-25 i* VDC B13 600 MA ‘ 12.95 1-40 40 AMP 17.95 
ypes, Current Price tte a 6 Cl-50 50 AMP. 20.95 
3B13-4 4AMP. $56.00 B13 SAMP. 25.98 Ci-30 _S80AMP. 26.95 
3B13-6. 6AMP. 81.59 Bis! Sauer. 3 Cl-120 120AMP. 34.95 
3B13-15 15 AMP. 120.09 B13-10 10 AME 69.95 
* Select Proper Capacitor From List Shown to Odtain Higher D. C. Voltages Than Indicated 





























Also available in 15 min.-30 


D.P.S.T. LEACH ined 
Split coil 12 or 24 V 
WwW amp. 45c each, 3 °~ 





or . ror 
$4.00. Min. shipment. $1.00 


ISOLATION 
TRANSFORMER 





event 
small_ radios 
1 and $1.95 
‘ t 3 lbs Other 


in stock 





(Electric Eye) Circuiis 


Kilowatt , Romane _— 
heavy-duty telechron B-7, 


Electric Co. 
Clock Motors in all sp 


cial PRICE 





a con 


A_newly Written (1948) Book on 


10 for $7.50 





dreds of watch size gears, 
springs, etc. Shipping wei ant 
f 
a 


We are Authorized Wholesalers for 
Corp. and carry the largest stock of Allen-Bradley 
Solenoids. Potter & Broomfield Re:ays. 





GRAIN of WHEAT LAMPS 


Used for illuminating meters 
1 Ss, € 





compass 
tc. & 


base t 


miniatu 
Mazda G.E 323. Mazda G.E. 328 
3V..19D A 6V..2A 


Photo, actual cize.Glass Bulb '9”x*.” 
— doz. $1. 50, 75,00 


MARKTIME 

5 HOUR SWITCH 
A 10 amp timing device. 
Pointer moves back to zero 
after time elapses. Ideal 
for shutting off radios and 
TV sets when you go to bed 
Limited supply at "$3.90 


at $6.55 


Photoelectric 


$1.00 


ymraining 
and hun- 


$2.50 


Micro Switch 


Guardian 


lenoids Relays and Haydon 


 BLAN « 


Experimenters and Inventors Supplies 


64P Dey St., New York 7, N. Y. 



















































factory carton inclu 

covered cord. Used with 
speaker. Ideal for garages, etc 
Drice $26.50. Opening offer 








RECTIFIER MOUNTING BRACKETS 
For Types B1 {through B6, and Type Cl $ .35 per set RECTIFIER CAPACITORS 
For x - pes B13 -70 per set 
For Types 3B 1.05 per set CF. DC $2.49 
Cc > 1.69 
Cc 2.95 
Rectifier Transformers ¢ Fe e 
All sina | ~ ISVAC 50/60 RECTIFIER CHOKES c 1-9 
sycles °F. ¢ 
T. Amps. Price Type Amps. Pri . ve 
x 5 12 3.95 > . ‘ SF: “ 
T 4 2 3.95 HY2 -03 Hy c 3.2 
T 5 4.95 HY3 -03 Hy Cc 3.25 
T 10 7.95 5 .02 Hy CF. 9 
7 15 11.95 sicia Mpeg c 1.9 
T 20 «17.95 HY8X5 .02 Hy c 3.2 
x 10 . 4.95 HY10O .02 Hy Cc ee 
xX “ypes are Tapped > ‘ , CF > 
to Deliver 32, 34, 36 Volts HY12 .02 Hy ¢ 5 22 
XFC Type in Primary Tap- HY15 .015Hy CF- 2.49 
ped to Deliver 15, 16 or 17 
Volts Center-Tapped 
VARIABLE AIR TRIMMERS METERS 
Standard erento Screw Driver 5 MA.D.C, Wes.on #506 2” Rd............... $2.95 
djustment 04 A.D.C. Vane-type 2%" sq . 2.49 
Retsot Lots of O-12 A.D.C. Vane-type 2%" 8q..........0..00eee 2.49 
saiieiiis Rll Face 0-120 A.D.C. West. w/shunt, 235° Ra, aircraft ‘as 
25° MMi 3.19 29.00 O-15 V.D.C. Vane-Type 254" 8q.............+s00. 2.49 
ao ee ar —o. 0-30 V.D.C. Wese. 234" Rd., aircraft type. 2.95 
fi tN . 47. 0-300 V.D.C. 2%" Rd., Bakelite Case Basic O-1 Ma. 2.95 
140 I¥ 4.90 47.00 











To avoid shipping errors, kindly order by type 














ATTENTION 

INDUSTRIALS, EXPORTERS. SCHOOLS 

T AGENCIES, LASORATORIES 

Our engineering staff is at your service to facilitate 

the apo cation o rectifiers . 
s 


Write for quantity discount on company letterhead. 














specific 











All prices subject to change without notice. 


Minimum order $3.00. No C.0.D.’s under 
$25.00. 25% deposit on C.0.D. Add 10% 
for Prepaid Parcel Post and handling. Terms: 
Net 10 days to rated concerns only. 
Orders Promptly Filled From Our Stocks 
All Prices F.O.B. Our N.Y.C. Warehouse 


338 Windermere Ave. 


HAROLD H. POWELL 
Lansdowne, Pa. 


PRICE WAR! 


PL 259 


26¢ 


UG 870, baby ‘N’ receptacle 35¢ 
SPECIAL OPENING OFFER 


50 foot CORD-O-MATIC reel, and new in 


rubbe 
































+- OPAD-GREEN COMPANY ++ 


71 Warren St. 


Phone: BEekman 3-7385 








New York 7, N. Y. 





#440, 15 microamps, 





210 Park Drive 


METER; perfect BC-221 
tubes, built-in regulated power 
heavy fabric carrying bag, 


G. V. HILL 


Norma-, 


LABORATORY SURPLUS 


RCA 100 KC CRYSTALS, 
hermetically sealed high preci ion 
in Mfg. cartons, $3.35 ea., 
SISTANCE DECADE BOXES, 
low Res. silver-contact switche: 
engraved panels, used but per lect 
10 ohms to 10 megs in 10 ohm steps, $30. 00 
ea.; 5 boxes, 1 to 9 megs in 1 meg steps, 
$7.00 ea.; 1 large 30-decade box, 
branches each 0.1 ohm to 0.1 
steps, $75.00. GALVANOMET ‘RS: 4 Weston 
ea FREQ. 
set of spare 
ounely and 


140 brand new 
oe 
7.00. RE- 
5.1% accurate, 
oak boxes, 


5 boxes, 


5 separate 
meg in 0.1 ohm 


Oklahoma 
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Yes dir the \ 
HOTTEST LIST 
in the LAND. brim full of 
a Ye — Gir- 
crait parts, gaagets > 
Rush me your nam TODAY 


AC/DC SELSYN SYSTEM 
t remote position indicating sys- 
accurate—operates from 6-12 volts d.c 
with 75 ma. ha 


wave rectifier and 


r. Diag. furnished 
type operates frc 


tyele. (26 V 


or 116 ax 


Per set 





mm 6-12 V. 60 


yele) use fo 


either transmitter or 
ccna * “ea. 98c 





500 CYCLE GENERATOR 


4 KVA 110 Volt single phase 
1 3400 RPM. Just the 
thing to hook up to a 60 cycle 
motor as power source to 
operate surplus 400-5 
equipment. Has | 
Built in exciter and separate DC 
amps. OD 25 % x 12” dia. 
pprox. 2' lbs. Brand New 
INEREIT OR MID Wested. $79.95 


AMPLIDYNE 


GE #5AMS3I1NJ9A 28 VDC 
input 60-0 60 VDC out- 
put at 8.8 Amps. 1 watt 
fleld power controls 530 
$ output power. The 

DC motor speed 

& AC generator 

voltage control. Brand 


New .. - 


00 cycle 


Wt. @ 
FOB 








1. 6 cond. £18 stranded, shielded, 
440 OD ft sada es 
7 cond. #20 stranded, shielded, rubber covered. 
440 OD ft 
7 cond, #16 stranded, plastic covered ft 
8 cond, 
tic covered . Wee 
8 cond. (2216, 6£20) stranded, shielded, plastic 
covered, ft essen ---- 10% 
10 cond. (4212, 2216, 4218) stranded, shielded, 
plastic coverec 730 OD., ft -t4¢ 
12 cond, #18 stranded, shielded, plastic on 
d, ft ‘ 


cond. 


rubber covered 
Be 
2 


946 
(2 £14, 6220) stranded, shielded, plas 
ft q 


16 #18 stranded, shielded, plastic cov- 
18 cond. (2216, 16220) stranded, shielded, 
plastic core 16¢ 

juct ‘ , ite 


All con for other sizes 
and types o 





Inctude return address. Satisfaction Guaranteed or 
your money back. Hundreds of bargains in our free 
iNustrated list. 


DICK ROSE ERECO 


2912 Hewitt Ave. Everett 20, Wash. 
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POWER SUPPLY ,!! 


ER Ms ees 


~ er se A Ll 


“ 


Mie NM Tr 


for worthwhile savings to you 


10 KW 0-15 KV OUTPUT 


RECTIFIER POWER S 
PLIES: 0-15,000 


@ 100 ma 
@ 100 ma 


c@ 


500 ma. 


500 m 
) ma; 
Inp 
371B tubes i 
continuous duty 
complement of 
A 


ilized 
operation Units 
trol rs and 
of tu 
le 
nets 6 +” 
The cabinets 
Priced at less tha 





ASD RADAR 
TRANSMITTER 


ter, complete 
tw 


23 crystal diode, 
supply, coo 
put 115 


PARTS FROM 
ABOVE EQUIPMENT 


Pre. Amp. 
plumbing, t 
two 6 
de etc. ..$37.50 
er: D9178, two 2.5 
volt windings, 6.3 volt winding 
and high voltage winding, 115 v 
° $11.50 
ee 
5 Pole dis, %” 
spacing %” 4850 Gauss 7.50 
ubes, filaments guaranteed: CRP 
$1.10; RKR7 $1.30; TI5B 
. $5.25; 829B. $2.50. 
Capacitor: Vitamin Q, .30 mfd @ 
2,000 ¥ d-c 85 
Capacitor: Vitamin Q 


2 5 mfd 
@ 8,000 ¥ or .075 mfd. @ 


16,000 


volts 
Telephone Type Relays 
normally oper 2 
plus a SPDT contact; 1,000 ohm 
coils both mounted in metal case 
3%x3%x4 
Motor blowers 


a 50 
28 v a-c/d-c.. 2.95 





NEW RA-38 HIGH VOLTAGE POWER 
volts d a 


UPPLY 


Ss 
Ripple 4% 


Regulation 15,800 volts 


6,800 volts @ 
ut 115 volts 60 


Full wave bridge rectifier using 
Units are designed for 


have a full 
safety devices 
bes is included 
n steel cabi- 
y 56-%” high 


a” wit 

shock mounted on skids 
n 25% rn- 

Complete detail 


SPECIALS 
WESTINGHOUSE METER MULTI- 


: 1 meg: %% accuracy; wire 
$1.25 


NOTICE 
wound; noninductive 
af Se kr. W 


RUNNING TIME 
Cramer Type RTSH 
square face 5 


Mfg., in 
new) boxes 
FILAMENT TRANSFORM 
stant current type, pr 110 
TUBE WL 


rectifier ; 


rating 
normally open 


VOLTAGE 
REGULATORS 
TRANSTAT: 115 v 50/00 
0-115 v 100 amps 11 
TRANSTAT: 11 
0-260 ¥ output @ 2.5 
TRANSTAT: 115 


to 130 v output @ 10 3 


METERS 
Weston or Westinghouse 
120 a-c amps, w/current transf 
$ 8.50 
sion multiplie 


8.00 


0-20 kv d-c w/pre 


0-4 kv d-c w/prec 








NEW CAPACITORS 
STANDARD BRANDS 


OIL 
2 mfd 600 v d-c tubular: $.30 each 


3.5/.5 mfd 1000 v d-e.. 
4 
3 x 1.0 mfd 3 ky d-c test, 
d-c wk. Isolated sections. 
2 5 v c 
¥ : Pyranol 
6 kv d-c or 
‘ad 25 kv 
Pyranol a 
ELECTROLYTIC 
500 mfd 200 wv d-c, insulated 
terminals . 95 


-001 mfd 25 kv d-c; 25 a @ 3,000 
ke, 18 a @ 1,000 ke, 11 a @ 300 
00 


VACUUM 
50 mmfd 32 kv d-c; tubular 


ky 


4.95 


ision multiplier 
50 


+6db, 6 mm 600 ohms 6.50 
CONSTANT VOLTAGE 
TRANSFORMERS 
SOLA 
8.40 
13.20 


—10 to 





80 va 
500 va 


220 v 


250 va 


RAYTHEON 


a - 18.00 
to 250 volt input; 
va .... 8.40 


198 to 242 volts 50/60 cycle single 
phase input; 220 volt 500 watt outpu 
$38.00] | we-203a 
° WL-531 
POWER FACTOR Correction | wi-533 
9:12 mfd 1265 v a-c, 60 ¢, 1 ph, 5 
kilovolt amps reactance 
Pyranol . 











New G.E H.V. fil. 
$17.50 socket. 


TUBES 


All 
are New, of Standard 
original 


gh, 5 “Includes 115 v 
trans 


4 
af, 


Tubes 


Price 
$5.75 
9.75 

-» 4.75 
eos 6.25 
. 47.50 
+. 2.75 
- 1.75 
3.75 


n 


wn ae 
RRKKaSSeassSSSssasa 


RPRVNVoOeN 


O-aFESANNSWSINNN ONSON—= 


Rue we Ee 


rtf gti 
—-NS=-NENYEN, © 
NMR 
SRRASSSSaaasaaasas 


Ses ce2en 


Zz ‘ 
Po SSaasss 





T-102—Filament 


Spec. 29106, Ty 
. 50/60 eye 
35 KVA test, 12 


i 
integral standoff 
r 250 T, 


15% Ibs. 
6 Dxil 





Transformer Cx 
g. Primary 115 V., see 
5 Vv 


rectifier tubes $12.50 
2 


Transformer, 


MOTOR GENERATORS 


G.E. Type 
amps 
350 V 


pe WS .050 
Single phase, CC-21991 input 115 v 
KV D.C, op Output 115 v a-c 60 cycle 
) amps with GE 

insulator and amps 
371, 872 and 250 V 


990 input 32 ¥ 
1 a-c 60 cycle, 
@ 85¢ 

Page *) [anv 


Output 115 v a-e 
240 V , 


A. @ %% P. F 








single 


single 


3% As 

Leland Type CLL-21985 input 115 v d-c @ 
60 cycle, single phase 
. » $47.00 


1 
phase 
$58.09 
me 2 
phas 
$63.0 
4.2 








r 


ights for estimated 


condition. Add approx. 20% to net w 


Gam 


shipping weights. Terms are 30% with order, balance C. O. D. All pric fob. Le 
Ware Write for additional detail information on any of the above aon 
en de Telenh MA 





1527 E. SEVENTH ST. 


EPCO 


LOS ANGELES 21, 


CALIF. 
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ACORN 


JENSEN 10” 
SPEAKER 





JENSEN 12” SPEAKER— 


ac 

‘MAGNAVOX. “SPEAKER 
8” PM—22 oz. magnet. Voice coil— 
8 ohms imp. Not 








surplus. Each . sis .99 





STANCOR POWER 
TRANSFORMER 
115v-60 cy. Pri. 800v ct 
288 eats 6.5 @ 6 amp 


oe $4.79 


HEAVY DUTY POWER 
TRANSFORMER 
Pri. 116/220 volts 60 cy. 
Sec. No. i—410-0-410 @ — mil, 
No. 2—6.3v @ 3 a 
No. 3—6.9v @ 135° ames 
No. 4—5yv 
No. 5— Par B a 
Dimensions H- w- Nd 
Wt. 33 Ibs Made by Ge for U Ss. 


Navy. A_Tremendous $7 49 


Value. Each 


5.0v @ 
Upr. mt. 





SERVES LABS, 
SCHOOLS, 
—SAME DAY SERVICE. 





INDUSTRIALS, 





ALLEN-BRADLEY 
CONTROLS 


Ohmage Shaft Bushing 


L.B 


ee eT) 
fm Ze 


8’ 88 
3/16" mill 
8” reg 

2” mill 


69c each 100 for $55. 


ERIE TS2A 
& CENTRALAB 
SILVER 
CERAMIC 
TRIMMERS 


to 55 mmfd. 
STANCOR FILTERCHOKE 
15 henry 250 mils—55 ohms 
tise 32.79 
NPO ERIE CHASSIS 


MOUNT SILVER 
TRIMMERS 


5 to 25 mmfd. 23¢°* 
to 50 mmfd. 10 for 
to 12 mmfd. 














SFRAGUE PULSE NET- 
WORK 
15. A-1-400- bab ag ine 


olts. 50 o 
nd del ‘400° 
ww ond delay ea. $12. 95 





Standard Brand 
Button Condensers 


24c each 
10 for 


230 V.DC to 120 V.AC 
60 Cycles, 7’ KVA Output 
MOTOR GENERATORS at 
Sensationally LOW PRICE! 


NEW, UNUSED, mfd. by Star Electric 
Motor Company of Bloomfield, N. J. Motor 
volts—230 DC, 7% HP, compound wound, 
1800 RPM, equipped with 8” large flat 
contact field rheostat Generator 
KVA at 1800 RPM, 120 volts, single phase 
60 cycles, equipped with 1 
tact field rheostat 
yards, 





” large flat con- 
Ideal for ships, ship- 
industrials or wherever DC to AC 
conversion is desired. Domestic 
FOB warehouse NYC. EACH 
Substantial Discount on Quantity! 


packed, 


$345.00 





TELEMARINE COMMUNICATIONS CO. 
280 NINTH AVE., N. Y. 1, N. Y 
Telephone LOngacre 4-4490 








D. C. MICROAMMETERS 


0-100 ua 4” sq. G.E. DO 58 
ua 4%” round Weston 643. 
ua 4%” round Weston 643 
ua 3” sq. G.E. DO 50.. 
ua 3” sq. G.E. DO 5 


3 for $20 








$12. 

1000 mmfd. 14.00 
MICA TYPE F Sion ber 00 

s CM 65 & CM 70—Very Special w Price 

— Volt. yoit. E 
Sa ae ott. Ptah |Cap. Vole. Rach . F, MILLIAMMETERS 

05 1500 1.65 4 3000 t 5 5 : : r. Weston 425 . $11.00 

075 15 . 5 3000 9% r. Weston 507 . 7.00 

00008 : 3 3000 -99 | 0 ’ - Ma ” r. Weston (vacuum) 22.00 

00003 72 01 5 ‘3 i x r. Weston (vacuum) 26.00 








00004 6000 


0002 3000 00032 5000 


A. C. VOLTMETERS 


-300 v 3%” r. Weston 476 








. $8.00 


Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 


RECEIVERS, with shock mtg. 
- BRAND NEW 
in original cases 
DAK- FINDERS, BRAND NEW 

in original cases 

brand new: 801A, 12A6, I0Y, 

15R each .29, RK60—.65, 

2X2/879—.39, 814—$2.75 
837—$1.49 each. 


H. E. NEY RADIO 


612 West 144 Street 
NEW YORK 31, N. Y. 


FP CONDENSERS — STANDARD BRANDS 


TRIPLE sels 


OIL CONDENSERS 





~ SINGLE SECTION lap. Volt. Each 
600 $.59 
600 
600 








350-300-300 “ 600 
400-400 350 —(t«; 1000 
350-250. 1000 
t00- 300-250. 1000 
2 450-25 é 1900 
DUAL SECTION 5-15 450-400-350 
, Vol 450-450-350 
80 35. -450- 25 
5 20 450-400 
QUADRUPLE. SECTION 
0-150-25-25 
150-150- 50- 10 
300-25 250-2 5 
350-300 
300- 300 300. 250 
450-450-450-450 
20-20-20-2 475-475-475-450 


RADIO DIRECTION 


reo eeeves= 
SSSSIRTESSSISISIS 


on 




















PHONE WORTH 4-3270 


ACORN ELECTRONICS CORP. 


76 Vesey St., Dept. 





TERMS: 20% cash with order. Bal- 
ance C.0.D. unless rated. All prices 


0.B. our warehouse in _— York 
E-6, New York 7, N. vs City. No orders under $2.5 

















VACUUM PUMP SALE 


CENCO MEGAVAC PUMPS—$89.00 each 
CENCO HYPERVAC PUMPS—S159.00 each 
Slightly used, guaranteed perfect operat- 
ing condition. Write or call: 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York 3, N. Y 


BRAND NEW — GENUINE 


WESTERN ELECTRIC 


DRIVER UNIT with REFLEX PROJECTOR 


WAY BELOW 
MANUFACTURERS’ COST 


A Blast-Proof, Blare-Proof Reflex 

Speaker, with a Projector especi- 

ally designed for use with the fa- 

OB. mous WESTERN ELECTRIC DRIVER 
Yc. UNIT 

Heavy gauge metal construction 

4 throughout, including the main 

FOR trumpet section, gives you peak 


performance without blaring or 
$75.00 blasting 


Excellent for Concessions—Ball 
Parks—Schools—and P.A. Work. 


ORDER, BALANCE C.O. D. 
72 CORTLANDT ST. 


NEW YORK 7, NEW YORK 


Better 
Buy 4 








SHEET METAL MACHINERY 


NEW and Used — Brakes — Shears 
Forming Rolls — Folders — Punches — 
Di- "i Pexto, Niagara & Whitney Equip- 


men 
“R. Dz BROOKS £9-, INC. 


361 Atlantic ro 





Bosten Mass. 


AIRCRAFT RADIO PARTS 


We stock condensers, resistors, transformers, 
other parts for most surplus radio sets. Flex- 
ible tuning shafts, AN connectors, shock 
mountings also available. I quiries invited. 


LONG ISLAND RADIO CO. 
164-21 Northern Bivd. Flushing, N. Y. 











| SPECIAL! 
MANUEL KLEIN 





25% DEPOSIT WITH 





r---------~— 
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Attention!! 


Schools, Laboratories, 
Exporters! 


SN RADAR 


made by G-E 


Operates on I10V, 

supply is built-in. 5 or 25 

miles. Operates in “S” band . Co-ax 

output for use with catiinal VHF antenna 
ideal for instruction or Cemonstration 

purposes. 

Good, 


price 


60 cycle AC. 


a ranges, 


Power 


used condition . 
Complete 


an outstanding 


$250.00 
SN RADAR UNIT ONLY 


Less stand and antenna Good, used con- 
dition .$150.00 
MOTOR GENERATOR UNIT 
115V, DC input 115V, 60 cycle AC 
output. Has frequency regulator. mer 
desirable for all- round radio use... ca 

be used with above radar .. NUW! $60.00 
1 MFD., 15,000 WV OIL-FILLED 
CAPACITORS 

A very hus!':y HV 

able for 

factor, 


unit suit- 
Ww elders, 
trans 


pe wer- 
schools, 
labs . individually 
boxed fos“ $12.45 
TDE TRANSMITTERS 
Frequency range, 300ke to 18,100 ke. Al, 
A2, A3 emission. 110V, DC or 220V, DC 
models available. Good condition 
with tubes _ $295.00 
ART-13 TRANSMITTERS 
Excellent condition .$250.00 
SIGMA SENSITIVE RELAY 
8000 ohm coil, SP-DT. 5 prong, plug-in 
type... A real buy at ... $195 
A very large variety of transmitting tubes 
. Magnetrons en ystrons 
us ; stating your requirements. 


815 tubes 
3 


ters, 


*xport 


. write 


$1.95 
. $25. 00 


BC- 348Q RECEIVERS 
The best of the series ' . $125.00 


HIGH-POWER AUDIO AMPLIFIER 
150 watts audio output uses four, 
807's in output . . . has speech compressor 
110V, 60 cycle AC power supply .. . 
866 Mise he excellent condition. $165.00 
All items subject to prior sale . . . prices 
subject to chanse without not'ce. Terms: 
20% with all orders, balance C.O.D. 


MARKET RADIO SUPPLY CO. 


1240 Market Street, San Francisco, Calif. 








a 


(-——ELECTRO IMPULSE) 


LABORATORY 


TS-125/AP CALIBRATED §& 
POWER METER. 


ECHO BOX CUO-I4AAY FOR OBU- 
RADAR 


BAND 


TS-110/AP 8 BAND ECHO BOX. 

APR-1 RADAR SEARCH RECEIVER 
complete with tu g units for range 
80-4000 me, 30 mc I.F., 2 me wide 

TUNING UNITS FOR APR-1 or APR-4 
RECEIVERS (can be used with any 30 
me amplifier): 

TN-16, range 30-90 mc 
TN-17, range 80-300 me 
TN-19, range 1000-2000 me 
TN-54, range 2000-4000 mc 

A LOW COST SUBSTITUTE FOR APR-4 
RECEIVER, consisting of an APR-4 
power supply and 30 mc I.F. with video 
amplifier chassis of BC8000AH, com- 
plete with tubes and necessary sche- 
matic. Equipment is new, but requires 
minor changes in wiring. .complete, 

$60.00 

ANOTHER POSSIBLE SUBSTITUTE con- 
sists of 30 me LF. and video ampiifier 
chassis, plus power supp yly, 115 V, 60-800 
eps, of APR-5 radar receiver Band- 
width is 10 me sore eee with tubes, 
new p $90.00 

X BAND VSWR TEST SET TS-12/AP, 
complete with linear amplifier, direct 
reading VSWR meter, slotted wave 
guide with gear driven traveling probe, 
matched termination and various 
adapters, with carrying case, new 

X BAND POWER METER (TS-36/AP, 
8700-9500 me, .1 to 1000 milliwatts. 

X BAND PICK-UP HORN AT-48/UP, 

with coaxial fittings $5.00 

Ss BAND SIGNAL G :NERATOR Cc AVITY 
with cut-off attenua 2700-2950 me, 
2C40 tube, with modulator e hassle $30.00 

TEST SET TS-278/AP, for AN/APS 13, 
synchronized, delayed pulse signal gen- 
erator, 400-430 me, calibrated 
guide below cut-off attenuator, 
chronized marker generator, 115 
cps, new complete 

HIGH PASS FILTER, cut-off at 1000 me, 
coaxial, 50 ohms - $12.00 

MICROWAVE TEST CABLE, RG-9U 
cable with UG-21U connectors. 4% feet 
long . $3.00 

NOISE FIGURE METER, 10-400 me, 
measures N.F. to 30, for 50 ohm imped- 
ti 7d and 270 impedance also sup- 


MUTUAL INDUCTANCE ATTENUATOR, 
CALIBRATED; frequency range .1 to 
1000 me by means of plug-in coils, at- 
tenuation range 120 db $100.00 

MUTUAL INDUCTANCE OR PISTON 
TYPE ATTENUATOR, type N connec- 
tors, rack and pinion a attenuation 
variable 120 decibels, cali 
db, frequency range 300 see mec 

LOSSY rye ATTENUATOR, consisting 
of RG cable rolled in metal box 
with UG. 1 U connectors, furnished in 
any attenuation up to 20 db at 3000 mc 

$15.00 
ee RADAR—SQ, SN, SD-3 and 
SA- 

onan. RADIO PRECISION WAVE- 
METER, type 724A, rz e 16 ke to 50 
me, 0.25% accuracy, V.T.V.M. resonance 
indicator, complete with accessories and 


carrying case, new $175.00 


ELECTRO 


RDF EQUIPMENT DP-15, 100-1500 ke, 
for ship use, complete with pedestals, 
azimuth scale, _—" assembly, used 110 v 
60 cps $250.00 

TRANSFORMERS, 115 sete: 
maries 
1. 6250, 
mary 


60 cps pri- 


_ and 2000 volts, 
»yitage doubler, 12 


tapped pri 
5 kv orth 

$14.00 

6250 volts 80 ma, ungrounded, G.E 

voltage doubler, 12.5 kv ins. ...$12.00 

2 secondaries at 500 volts 5 amps 

each, wt 210 pounds.. $50.00 

PULSE INPUT TRANSFORMER, perma 

loy core, 50 to 4000 ke impedance ratic 

120 to 2350 ohms.... cas 0 ie-ds Ce 
PULSE TRANSFORMER, UTAH $280 

$1.50 

PULSE TRANSFORMER, GE 68G, 828G-1 

$5.00 

ss Ee Dn aaa Westingh« 

EV $10. ‘00 

ae sci CORE CHOKE, 1 Henry, 
Westinghouse L-422031 or L-422032 

$3.00 

0 kv, .92 

° $10. oo 


PULSE FORMING NETWORK, : 
microsecond, 50 ohms, 8(0 p 

Ces h Brengle Kesistance 

ge, model 230A, new 

aaa Signal Generator, Hickok 195 
tuned 20-20,000 cps : . $45 

CONNECTORS: 

UG-10 

UG-12. 

UG-2 21 


UG- 190/U 


S 


mnie 


UG-266 © 


] special PL 64... 


aAeece 


eooece 


U 

l 

t 

U 

{ 
25/1 vas 
27/1 °° M-359 
l 

t 

t 
a. PL 81 ... 

l AN-3102-148S-5f 

AN-3102-148-2P 
RBC-10066-20-1P 


83 


1) 


86/1 
167/1 
TEKS: 

50 VOLTS 
35 METER, 


as 


Q 


w cdcdcceacceadc 


= 
om 


WESTINGHOUSE 
1000 ohms per volt, 


0-8 AMPS R.F. 
10 m<¢ 
AMPERES 
square . 
CAPACITORS: 
Feed thru, ceramic, 55 mmfd, 1000 VD¢ 
threaded . . ceeeee lO each 
Feed thru, silver mica, disc type, 300 
mmfd, 500 v 20 
Ceramic double cap. 


0-10 TRIPLETT 32 


55 mmfd, 

Mica .005, 2500 W.V. DC .10 for 5.00 
TRANSMITTING OIL-FILLED CAPACI- 
TORS: 

2 MFD 600 WVDC ROUND CAN 10 for 82. 

2 Mfa « 1000 WV cove 1.00 

1 mfd . 2500 WV 

25 mfd 4000 WV 

4000 WV 
4000 WV 
7000 WV 
075 mfd 8000 WV 
15000 WV 
10000 WV 
AB26CR MAST EQUIPMENT COMPON- 

ENTS such as Anchor screws, coupling 

units, base plates and guy cables, de- 

signed for 72 ft transportable mast. New 

Equipment. 


IMPULSE 


LABORATORY 


P. O. Box 250 Eatontown 3-0768 Red Bank, N: J. 
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F.M. RADIOTELEPHONE 

For mobile or stctionary use 
nk or broadcast 

ill proving itself t 

ts dependable 

all VALUE, 1 


ans! 


1 pri 


EXPORT PACK 





OUR STOCKS OF BOTH 


SCR-528 manu AND NEAR-NEW CONDITION AVAILABLI ALL ARE COMPLETE, 
CHECKED AND OPERATIVE 


hundreds of our 


HANDY TALKIES—WALKIE TALKIES 


TYPES OF PORTABLE UNITS IN NEW 





FM output, its 
leader in surplus 
speaker, contr 


antenna ¥ 


LIVERS VOLTS AT 


mp 


ce 
TTE CONVERT 
PRICE 





TRANSMITTERS 


4 WIDE VARIETY OF UNITS OF KNOWN MANUFAC 
POWER OUTPUTS IN NEW AND NEAR 


COMPLETE SEE OUR CATALOGUE 


VIBRAPACKS & CONVERTERS 
A-126A VIBRAPACKS, MFGED. BY RCA FOR AIRCRAFT USE. DE 
; 1 T-112A 

ED, weig R-2 SUPP 

ER, STEEL ¢ 

r-IN RELAYS «& 

»>& SA TELE 

R 


MA TO RUN AVT TRANSMITTER & 
LIED WITH 6 AND 12 VOLT VIBRATORS 
ASE AND BAG OF THARDWAR COMPACT 
FILTERS. PRICE $14.95 
TYPE MOTOR GENERATORS FOR 110 V. AC 
$14.75 
ERS iN 110 Vbe To ile AND 52 VIM 
$29.50 








URERS IN ALL 
CON DITION—ALL 


SL COMPLETE, MFGED, } 








TOWERS 
THESE DURAL TOWERS ARE MAKING A 


) FOOT GUYED OR SELF SUPPOR 


IN CATALAXGUES 


WITH ITS SIMPLE IN 
STALLATION AND LIGH & DURADLLE CONSTRUCTION IN To 
D MODELS 


GUILDI ASSEMBLIES, 12 
CHEST, EXPORT PACKED 


- 
EXPORT PACKEL, NEW, PRICE 


RADAR 
TRANSMITTER, RECEIVER, DUPLEXING 
AND SPARE PARTS, FOR 110 V USE 

ic $900.00 
$Y WESTERN ELECTRIC, PLUS 12 WAVE 
ARMORED CABLE, SPARE PARTS 
PRICE 


FEET 
NEW $1600.00 











| 

| 

| 4 1MPLETE WITH 
| NIT. ANTENNA. TUBES 
| 

| 

| 

' 

| 

| 


| PORTABLE AND FIXED Pt 
FULL DESCRIPTION || CONVERTER TUBES, ALSO 


{ SPECIAL PURPOSE TUBES IN STOCK IN QUANTITIES 


Our NEW Catalogue mailed on request. 


wi COMMUNICATION DEVICES CO. 


2331 TWELFTH AVENUE NEW YORK 27, N. Y. 


SPECIAL DEVICES 


WER SUPPLIES FOR INFRA RED IMAGE 
LOW PRICED LENSES & FILTERS 


Subject to 
prior sale. 
F - 


WHSE 








GIGANTIC MAIL SALE! 


© ELECTRONICS @ RADIO 
@ ELECTRICAL APPARATUS 
Sale extenced to miinite July Ist 


Amazing values. Oprortutity for home 

experimenters, laboratories, schools, etc., 

to get fine new, of new condition guar- 

anteed equipme-t ct fraction cf o:ainal 

cost. We ray ali freitht or postage 

Typiccl items are listed below 

Sale Pri-e 

© 3000-watt, 115-volt, 60-c Power Plants $299.50 

Wheatstone Bridoes (0 to 11,110 ohms.) 59.50 
* Weston Air Port Photo-Light Control 

Units 

Weston Model 689-IF Industrial Ohm- 


e 
or Wall C.B. Telephones 


3” and 2”) Cathode Ray 


Tubes 
RCA Light, burglar alarm kit. Consists 
of rectifier, photo cell, thyratron, relay, 


e*s, ete 
» shaft with Mandril and emery 
Units—Prote-t home 


High Pressure Steel Bott'es (1800 Ib ) 
Chromalux Heating Elements 2"— 
800 


Selsyn Motors—Cost Gov't. $90—!10 V 


“ 
Outstanding Electrical-Radio 
Home Lab Kit—80 pieces 
Carbon Pile Regulator. Dozens of uses 
Miniature Multi-Station Telephones. 
Fine for office-residence inter-comn 
Secret Line. A four star value. Pair 
G.E. Power Midget pocket drill 110-V 
60-C 5.95 With Chuck 
Capstan Wines 5090= Capacity 29. 
Useful boat, truck, cocks, ete 
Order from ad or send card for bargan 
laboratory, experimenter and ana'eur 
catalog. Satisfaction guaranteed 
reference—National Bark of Commerce 


LECO ENGINEERING CO. 
BOX 908 BER UNCOLN NEBRASKA 


SURPLUS nicromercns 
oa, ante \ i f 


25 
1-2” capacity eoch 3.50 
3” capacity eoch 5.50] All New Drills! Orig. valve $15 
-4" capacity each 6.50] 30 assorted sizes and lengths $3.50 
: SEND FREE DESCRIPTIVE CATALOG 
Send check, money order or cosh. 25% deposit required 


on CO D orders Ali prices F_O.8. Culver City, Calif 
AIRBORNE SALES CO., INC. coiste civ cain 


ROTARY 
STEPPING SWITCHES 


THIS IS THE LAST AD 
When These Are Gone That's the End 
The Automatic Electric Steppers Are 
Already Sold Out 

We Still Have a Few Clare 
Stepping Switches. Type SD-14 
20 steps, 6 levels. Coil 12V, 

Lists at $40.26; our 
low price $13.07 brand 
new in original boxes, not war 
surplus. 


NEOMATIC, INC. 
938 W. Washington Bivd. 
Los Angeles, 15, Calif. 
Phones RI-9363 or AR-34897 








HEAD PHONES 


Schools, Laboratories, Industrial Users: We have 
available genuine Western Electric type 716-B 
laboratory-type head phones, complete and new 
Don't confuse these with surplus military offerings. 
Worth $15, cost you $3.90. 


THE OVERBROOK COMPANY 
Overbrook, Massachusetts 








I TELEPHONE HANDSET HANGER 


NEW LOW 1 POST 
PRICE $449 PAID 
Fits most types on market Made of 
duty aluminum casting. €x- 
cellent for desk, mobile or marine use. 


BRAND NEW. 
ALVARADIO, Dept. E-2 


} 4274S. Broadway, Los Angeles 37, Calif. 











WANTED 


(Additional Wanted Advertising on page 229) 























COMPUTER CONDENSERS 
LOW RETENTIVITY - LOW TEMPERATURE 
COEF. 1.0 MF. PRECISION POLYSTYRENE 
CONDENSERS 
Made By Well Known Manufacturer 


FS-8844, Elect 
0 West 42nd St 








WANTED 


TELEPHONE CARRIER EQUIPMENT (West. 
ern Electric) types, C, CF-1, CF-3, CF4, 
CF-S, H, H-l. 

TELEGRAPH CARRIER EQUIPMENT (West- 
ern Electric) X-61822A, CF-2, CF4, 
40ACl, 40C1 

TELETYPEWRITERS—All Models 


TELEPHONE SWITCHBOARDS—Manual and 
automatic. 

RADIO TELEPHONE LINKS — AN/TRC1, 
AN/TRC-3, AN/TRC4, T-14/TRC-1 Trans- 
mitters, R-19/TRC-1 Receivers, Antennas. 

W-8482, Electronics 
330 W. 42nd St., New York 18, N. ¥ 











TN-18-APR-4 
TUNING UNITS 
RANGE 300 TO 1000 MC. 


IN ANY CONDITION 


W-8301, Ele 
330 West 42nd St., New York 18, N. ¥ 
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SURPLUS BARGAINS - - NOW! ! 





L & N MICROMAX 
—D. C. POTENTIOMETER 
Model S INDICATING & 
RECORDING CONTROLLER 
Rebuilt, Reconditioned, Adjusted Electrically 
and Mechanically 
Single Pojnt, Curve-Draw- 
ing, Continuous Line, 
Set H-C-L Contacts. 115 
V 60 cy. Motor. 
Ranges: 
0—1200°F C/A 
0—1500°F C/A 
O—1800°F C/A 
200—2000°F C/A 
1000—2000°F C/A 


1000—3000°F Plat. 
10%R $210.00 


step DOWN TRANSFORMERS SPECIAL 


heavy duty, considerable over- 
eal for rect 





fler auntion. 
$3.75 


HIGH VOLTAGE CAPACITORS 
1 MFD 20 KV DC 18°x13 1 Seal 
1 MFD 25 KV DC-13°x7*x 
001 =— ‘'D 50 KV DC- SMT Na Insulators 
* dia 2 7* high 





"Vore 
Mira. .c. 
10 10900 
4 1000 
1 ae 


1 
25 


RACK PANEL CABINET 


42" H x 22” W x 1642" D 
Heavy Gauge Metal, Black Wrinkle Finish, shipped 
knocked down, ready to assemble with rear door 
and hardware Front Panel not included. Panel 
size 191" x 3634 Shipping weight 99 Ibs. 
NEW! A REAL i ee $17.50 


1000 








PANEL METERS 


Code—R-Round, S-Square, B-Bakelite, 
F-Flush, SF-Surface, FS-Full Scale 


M-Metal, 
A. C. VOLTS 


Weston 
Weston 


A37 0-300/600 
w/2 to 1 Potential Transformers 
AC AMPS 
332JP 0-30 
642 0-75 
RA37 0-75/150 4°S-B 
w/external Current Transformers 
DC MICROAMPS 
301 0-100 3° R-B 


DC MILLIAMPS 


Trpltt 


Weston 


McClntk _ 2001 
GE 


Simpson 
GE 


Cowen 


Weston 
Weston 
Weston 
Weston 
Weston 


DPRADRARAAV 


uw 
200000000 
wong 


wo we We We Wo WW ROD 
ss 


9 
re 
> 
a 
~~ 
"vw 


Weston 506 50 
GE DOS0 
Weston 301 0-1 
Dc VOLTS 
0-3 2° R-B 


0-35 
0-150 


Sun 
Simpson 
Weston 


378 
125 
301 
ALL PRICES 

INCLUDE 


3° R-M 
4” R-M SF or F 


Wide Flange 
Spec Scale 4.50 
Black Spec Scale 4.50 
Spec Scale 7.50 


O-SOMV 2” S-B Spec Scale 
SOMV 3° S-B Spec Scale 
3" R-M 


2° R-M 

3” R-M Blk Scale 
FOB OUR WAREHOUSE NYC. 
SUFFICIENT FOR POSTAGE 


POWERTRON Electrical 


Phone: WOrth 4-8610 


117 LAFAYETTE STREET 


CIRCUIT ANALYZER 


WESTON Model 772, Type 
6 with televerter to ex*cod 
DC range to 5000 V 
SENSITIVITY 
20,0000/V-DC 
1,0000)/V-AC 
(All self con- 
& DC Volts— 
250/1000 


RANGES: 


30 Me 
ges gon 
n handsome wood case 





3.95 
3.50 


WHSE PORTABLE 
GALVANOMETER 
Type PX-12 
MA, special 
necting 
al Vo 
can be 
conversi < 
TERS & VOLTMETE 
with leather care and 
vas carrying strap 


A buy at $14.95 


can 








DUMONT Model 164-E ‘SCOPE 


Used! Guaranteed 
CRT operates at 


ac celerating poten 
11 lllan 


+3 DB from 
input 
ohm 
her. 
10-60 


uniform 
§-100,.00 CPS 
impedat el meg 
vert, ne 
eae aces 11 


Price New $115.00 
Your Cost $77.50 


Equipment Co. 


NEW YORK 13, N. Y. 








UNUSUAL VALUES 


HI-FIDELITY AUDIO 
FORMER, W.E. #D167 
ratio 50:1, impedance ratio 2500:1 
nominal input impedance 
250,000. Impedance 

mum at 1800 cps, at 

mary AC los 


TRANS- 


2 projecting 8 
makes an excelle 
& experiment 


VIBRATOR, 
heavy duty 


In case 2-4" x 2 
BRAND NEW, 


ANTENNA SWITCH, 
8PDT, extra-heavy con 
tacts 


pg gd a ¢ 

2.45 
mtained 
nount 


iscelver m 1 
BELL 24v AC or D¢ a. with self 

s «& mmer, external flange for 
ng. New 
BLACK, 10 for $8.50 
CHROME PLATED, 


Fach 


1.00 
1.25 


order 
FREE 


10 for $10. 
bp ae Pa no extra 
$2.00 et Cash, 25% 
LIST. 


ELECTRONIC SUPPLIES 


219 East First Tulsa, Oklahoma 


Please, roy 
deposit on C.0.D." 





POWER RHEOSTATS 


(nationally known mfrs) 


ey HOS JOR 


Bs ohms watt ea 


meenueowus 


“1) 
75 
”) 
0) 
100 
0 
100 
150 
uantity Users 


ALLEN-BRADLEY 
otentlemeton 





25 9 
(D seounts to 





other famous makes 

carbon and wirewound 
Large Variety at Bargain Prices 
Send us your spevs, tet us quote. 











GE Mo oot ee Cat 


pt 0,000 he 
2 60ey nduit tg 
4%” diam. 3” deep $8.49 





ALEXAND 


161 Washington St., 








SAVE WITH 


we 
a 


Pre Tt Tro 
—*seesecececso 


M 
4M 


cee 


in ¢: 


DiL CONDENSERS 
FAMOUS MAKES 


most with ceramic 
pillar insulators 


3000 vdew 
3000 vdew 
500 vdew 
600 vdew 


cw 

600 vdew .. 

600 vdew 

600 vdew 

600 vdew 

1000 vdew 
fd 100 vdew 3 sec r 
an 4\” high x 3” Dia $1. rn 

v 





BATHTUB 


—— 


Cr 
033/400 
05/200 


MeUY. 


>> CAPACITORS 

ous — 
35¢ 
43 


V 
V 
V 
V 
V 
V 
Vv 
V 
V 
V 
V 
v 
V 





eo} cit) 5 ilo ohaa |. |e 


6 NY. 


SELECTOR SWITCHES 


NATIONALLY KNOWN 
MEFRS. 


“4 


17 


Total Total 
Poles Pos Decks Type 

i 1 ceramic 
1 bakelite 
2 bakelite 
4 bakelite 1 
o bakelite 1. 
1* ceramic i 
E 


OTHER TYPES AVAILABL 





TERMINALS BOARDS 
heavy duty) 
Biack Bakelite 





AWPIENOL “AN” 
CONNECTORS 


LARGE VARIETY AVAILABLE 
AT GREAT SAVINGS 


Send your specs and let us quote 








LEVER 
SWITCH 


en and 
1 $1.49 
Many Other Types Available 





— 
Open Accounts to Rated Concerns 
Prices net FOB our whse NYC 


WOrth 4-0865 
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SERVO OUTPUT 


EVERYTHI APS-3 & APS-4 3cm search sets complete 

TRANSFORMERS Né JJ 50-12 : : 

: WANT AT 50% LESS! } | | 363: SSin"“bbom’ seth wet” cool 
: w/spares 


: 3 220-110V.) : APR Receivers... dell das 
a | Step-down onar Sets..... Linea 750.00 
] (a Auto | 3500 ohms § $0-9 ie Networks 1 eens 


; 


15 Kwa 
SO Pulse ESTERASE 
AY-101D Autosyn w/calibration 
Weston mod. 45 0-25 amp. DC... 
2J1G1 Selsyn motor 
PR-112 Power unit. 
orcas APQ-2 Transmitter & Power unit 
6.3V s a Westinghouse Freq. Met. 58-62 CY 
: Filament G.R. Type 471A 50,000 ohms 
tit Transformer 8 : — — fuli-wove 115vAC 
ma, _ 
| Amp. 7000 v . gor SF. 150 MA BD-77 Dynamotor . x 
os, a A SV at 3A, Vacuum tube pump station complete w/pumps, 
nsl. Ship Wt. H pppoe? “itt pire -5; P : manifold, ionization aauaes. oven, etc. 
ae 6 Ibs. - No. T90 $1.95 | Shipping We. 12 Ibs, Noo yay, Tubes: 350_.....1.50 6u3 5.00 
—— ae ae $4.89 715B . 15.00 ar PF 
= . 723A/B° 10.00 726A 12.50 
THORDARSON OE 725A . 12.50 38P) 2.50 
T-70R62 Price Rotary 14V. Write for listings of other surplus bargains 
coll 30° rotation, f LERU LABORATORIES, INC. 
wetaek aon PWR TRANS 8% 02.-in torque, 360 Bleecker St. New York 14, New York 
ING =o 115v 50-60 ¢ Single wafer, 
y. 
DPDT 24 v D.C. 300 0 @ism6svetr eS #R97 $1.49 ea. 
Betts & Betts. vamee sealed, 4.5 ma, 5v. @ 3a $4.25 ea. | 2 for $1.50 F 


plug-in type. Fits standard 
octal socket. $1.95. 


15.00 


Dual unit PP. Trans- 
Servo 


| 
mechanism with 10% feed- N& former ; 
| 





back wntine a 6SN7_ to 300 w.. 4 
Serve mechanism. Open frame... 
Both in | can, ea. $3.9 250 W.. open frame. $3 eo. 


CeRETT PRA 














ie SPECIAL OFFERING 
Oni Min. Order $2.50 | RG 18/U COAXIAL CABLE 
' Braided ; ratl, ofherwis 
FREE data, circuits Jniversa general | corp, "re" | RS 7/32 ohms (OD “900 eificient sold 
designed by 5 Canal St., N ger! . 3 dielectric cable. A REAL BARGAIN 40¢ per 
ROBT. G. HERZ ew York 13, N. WAI foot 
° ERZOG ker 5- aeee MARLAN CORPORATION Dept. E. 
Ses 162 N. Clinton St. Chicago, Illinois 

















U N U % U A L P R I Cc E &% Minimum order $10.00. EXCEPTIONAL VALUES 


Add postage or tubes will 
PERFECT JAN. & STANDARD MAKE TUBES be sent by Express Collec’. Surplus and Standard lines. Test Equip- 
Magnetron 715A 6.00] 885...... 1.45)719A 14.95|450TH... 19.95 | 1624 69 ment, Meters, Rheostats, Oil Filled Con- 
2526 $18. 715B 9.00 | Re : a“ 866A 1.50 | WL468 8.95 | 1625 densers, Switches, Co-ax connectors, Re- 
sb21 29.96 | 2X2 pgp ok sistors, Shielded Cables, Multi Conductor 
Cables, Fuses and Holders, Sockets, Crys- 
tals, Variable Condensers and many quali- 
ty items too to Send 


25 
SO12A 1.95 


we 
ow wn 





for our latest 12 page flyer “E” 

Special get acquainted offer! 250MM Pre- 
cs on Vernier Caliper in fitted case. $50 
Value; our price $13.95. 


STANDARD 
RADIO—ELECTRICAL PRODUCTS 
135 LIBERTY STREET NEW YORK 6, N. Y . R. tig: 2260 WASHINGTON AVENUE 

Puons WORTH 48262 2.75 NEW YORK 57, NEW YORK 
ASK FOR FREE CATALOG 7 




















Good Values-Large Stocks-Prompt Service || An 
Powe TS 000 v5 amp. d.c. output—I10 v. a.c. input............-.+.++++ - $395.00 Investment & 


0-15,000 v.—.035 amp. d.c. output—-110 v. a.c. input... .. .$215.00 
1000 v.—350 ma. dc 14 v.—a.c.-d.c. output 110-220... a £95.00 





Productive advertising 
SP” TZ Vv < V c 5 kv. @ 7 T ] 
SWITCHES gb! rie operated 110 v. a.c.—will handle 15 k snes isan IN VESTMENT 


1.5 amp. small size—ideal for switching any h.v. output : 
LABORATORY POTENTIOMETERS—20 k. ohms.-10 bl rather than an EX 
LUDIE v4 . ohms.- ¥. 64 reversible motor ‘rerr ~ 
SG Selsyn—accuracy better than 1% oil filled. ‘ieee eee PEN DI l L R i 


TELEVISION TUBES—We are in the center of the C.R. tube indy stry and can “Searchlight” adver 
supply 7-10-12-15-16-20 inch tubes at low prices. Also tuners, chassis 


and complete sets tisers almost invariably 


RADAR—See us for test sets. Plumbizz—Co-ax—T.R. units—antennas, magnetrons, report prompt and sat- 
Klystrons. Special 3 cm. test dipole aes i ; ; - + 94.75 isfactory results. 


FANSORNERS Fg 2 Wu tn a sa es stows, | | BE CONVINCED— 
npewen CPG wer send us your advertise- 
LET US KNOW YOUR NEEDS—WE CAN FILL THEM NOW ment TODAY. 


VETSALCO Inc. Address 


Classified Advertising Division 


FOR ELECTRONICS 
78—21ST. AVE. PATERSON, N. J. ELECTRONICS 
ARMORY 4-4435 330 W. 42nd St., N. Y. 18. N. Y. 
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@ SEARCHLIGHT SECTION @ 








FOR SALE 
TUBE MAKING EQUIPMENT 
e Cathode Ray Tubes 


e Transmitter Tubes 


e X-Ray Tubes 


HIGH VACUUM MERCURY PUMPS e TRANSFORMERS 
POWER CONTROL EQUIPMENT e HIGH VOLTAGE CONDENSERS 
e GAS OVENS 


All Manufactured by the General Electric Co. 


ATLANTIC BUILDING SUPPLY Co. tym? Mass 


TEL. LYNN 3-5502 














YAGI ANTENNA | WESTINGHOUSE HYPERSIL 


SURPLUS TRANSFORMER 
Laboratory Equipment , pRi-n1Sv. 60CY 34 KW 


SEC #1 - 240V - 1.560 
RADIO prs 
r ay 3 rs $35.00 | Sec #2 - 240V - 1.564 
- WT. - 30 LBS 
$1150 EACH 


: 
ADJUSTABLE 5 ELEMENT $100 eo. Lots of 19 


ons anes ROTATABLE 


i i-C Std. Signal Generator 50 K 
wt 4 ARRAY— , i a 6 
3404H DC Spotlight Galvanometers $10.00 . 450 to 560 M.C. 
1050 Wheatstone ridge $70.00 ! 


$300 
q "hae tat “ —_ ~ 3 200 W. WIRE ae FERRULE RESISTORS 
E3106 Wheatstone B sige a . 7 ea of x. resistance 
on — ohms 


splies, New 77¢ Each ; 10 for 3 $6-10 
Input 110V 400 CPS $15.00 
po var ‘he re Calibrators ew $50.00 YAGI ANTENNA 


a ger 45 (( 7.D.C. + 0.5%) $35.00 DOUBLE STACKED 
-gohmeter (0-200 Megohms). . $50.00 6 ELEMENT 
"MULTIFLEX 
MG wd Sp tl she Galvanometer $125.00 


64 wamp GENERAL 
a... ator. 9580.00 ’ ELECTRIC 
FG-172 


$125.00 





5430A Whe $80.00 








teeie Generat ieee THYRATRONS 
-A QX CHECKER 34g 
120- AN Sf =P. ‘ircuit Checkers $95.00 
210 Mc.) For TV & 


pe MONT : tCA Audio Freq. Meter ‘10° = 
ME AS. CORr. ISB 80 zg. Gen. 62 RCA HI-VOLTAGE 
TRANSFORMER IN F 10 
SVEN ANTA 1342 Polymeter Bo a ASB (450-560MC) 
LL PRICES F.0.B Pri—115/230V. 60Cy ORIGINAL CARTONS 
N.Y.C. WAREHOUSE SUBJECT TO Sec—6000V—80 MA ° 
PRIOR SALE $11.80 ASA (370-430MC) 


aan x LECTRONIC RESEARCH LABORATORIES 


Cable Address NATINSTRU, NEW YORK 1021-23 Callowhill St. —New Location— Phila. 23, Pa. 
TELEPHONE FAr Rockaway 7-1123 Telephones: Market 7-6590 and 6591 
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q@ ccm SECTION @ 


AMPLIFIER KITS—10 Watts = ag: sei 
HIGH FIDELITY .. .$14.95 Sig CRYSTALS—Mtd FT243 exacting S. C. Specs 


im 3525Ke 4190Ke 
SUPER HI-FIDELITY 24.95 3825Ke 4190Ko 
WRITE FOR COMPLETE DATA 3980Ke 5030Ke ea. 98¢, 


POWER PACKS—Basic Kits! Hi Accy Xtal it Posqueney Standards * 


Medium Ay) Kits for Your Rig—ti0V60cye 250VDC/ - $8 98 5000Ke 

60Ma & 6.3V/4A: USN Xfmr HiVins Herm Sid 354Hx $3.98 4700Ke 

3” dia ptus rect. Tube &sckt 2-10mfd clectlytics é& 0K 12.98 a1.95Ke 

15 Hy CHOKE $2.98 BR WA 1000Ke Useable in BU22 

350VDC/125Ma. Fils — 3V/2A.5V/2A & 115 V/100 Mica Cndsr .0(2Mfd/25000WVDC. SI45 List $4.98 
MaisolXFMRwdg FEDERAL Tel for USN HiVins 


Herm Sid 5x5x3%4” PLUS SY3G BATTERIES oe 
Trect&sckt, 2-10mfd electlytics & St & Dr 

Tong Choke, “"Taw'® Special $3.49 TUBES . ire Standard ae a Beaoey 2V/11AH ait 
4 ° . if tat e 3 Bs 

aL@ TV Components 26 B7 4 ae : 5 2050 .67§$ a. 214U 67 


; teem 1 ae * ‘20 | 2051 iild Se 1.9 

A. Utah 9318 H’Bikg i ] 36.021 [aS | BAB cee RNR S | 7193/2C22 B54 2V/27AM Wild $8 189 
se Xtmr H’Sid™ 8012 Willd AV/ASAH TBY $'B 5.95 
x6'2” 


6V/25A 98 
Willard ny baw ER40- 6 e08 
BRI8/BB52_ 50z/36Vmin S$’ 
Baty. 98¢; 12/10.00 
Burgess 3V/F2BP ‘47 8/$1 
Eveready Hvy Dty Minimax 
— Bs o SCR2864 90. 45 i'eV 

e ea. 98; 2/$1.89 
usn* Hydrometer Kit & Box 1.98 





$.9 
B. UTC 88662 V'Bike 
Osc Xfmr H'Sid .98 
oke MagnDeflec 
- Yoke MagnDefi RCA 201Di 4.23 
fon-Trap RCA 26304 2.79 . g 

- FocusCoil Magn Kines cps 3.79 ‘ ; 1.05 | 13-4 Ballast 
- HiV” Flybak H’ centage . - - 20-4 Ballast 
RCA2IITI 5.2 sr lwo 

. W'OutXfmr RCA’ 20373 2.99 3 C4 oz 
- Erie Cndsr 500mmf/i0KV. .40 
. Jeffers Cndsr 500mmf/20KV .75 
. TWINEX 300ehmT Veable 1 00ft 
$2.25; 1000 ft $17.50 


on ners 


-_ = 


eenn 
a> 


01, 2, 3, 7. 7.9 
180 and 
$1.49 


= 


rex 1613 Pi 


for 


on 


Television Cable Tacker yeot os 


~ Se 


3c “aes GL 1030) 
. 6] 
Sn Boke tae $3 — 26 346 264387 8 eKsG ry 


6KoGT 
Ask for “TAB” SPECIAL PRICES 
—RCA TV COMPONENTS 
incl. SIXTEEN-INCH PARTS! 


o6<<<-<272 
RARAAO >) 
ete Al okie herd 


ss 


9¢ 
10 for $7.98; “100 for $69.00 


BASIC d 8.95 6P5G 4 8 | Tubes Gtd Exc Open Fil & Breakage CONSTANT VOLTAGE 
PHOTO ‘85 GSES 00 | 3: uGATHODE RAY TUBES § wew BE hae 
; 45. <4 P BPI in 130V 
FLASH 4 IHPIA . cy; Output 115V/60, W Csd $10.95 
KIT 361 “+ 7 Fg AYTHEON in 196 to 242 V/50- 
+ } . a’ ish 1896P1 ; Output 220V/500 Watts 
| Complete ‘ : P P y ntg 6.00 
/ Pwr Supply ‘ P SO: “ 531 P ae ak : SOLA USN Cased in 95 to 190V/ 
! endsrs. 2x2 49 i. . % 534 5BP1 5GPi = 50-60 cys: Output 115 or 
tubes, xfmrs, cire diag. afl instruc- > 3 1oGT 1.4 y 7 5BP4.__ F KW/17.4 Amps/Constant oaty, if 
tions & FOTO F - 3 "79 ; § 7 78 : ** 39s Reg. LN* 30 
flector. AC Only. .$29.5 7 F ~ 5CP7 wpe Same NEW cost $389. Only siz 
STUDIO KIT Fawed A'r Corps 2.4 5GT 5 O1A 2 5FP5/1812P5 49 A seh ~74 ix Volts, Sec, 115V 
1503 ot for 115V AC or battery “85 sT... .87 7024/7028 3.49 | 5FP7 . $1.49; 2 for : 1A wy ' 
w/2 s & r 3.95 Z7G 3 7054/8021 165 | § f \ GENERAL. ELECT RIC 5 
FLASH CONDENSERS mfd/2500 4B27 7 x 797B 8.95 | § . 6 KVA .780 at .80 PP. ¢ 
VDC/21.9 Watt-Sec. $2.75, 5 fo J § s 71OA/S91L = .75 P7 4.75% volts, 113/115/117 Volts out. eo 
$ 7C4/1203A 717A 2 9GP7/9MP7 3. Gtd., $54; NEW 
7E5/1201 722A/287A 9.95 | 9IP1 .. 3.95 SOLA In 105tol25V /60cyc; (Out 
7L7 723 4. 9LP7 $2.69; 2 for 4, 115V/80Watt NEW 95 
tent /S8V AC, : 48 | G7 pa 12DP7 GE. Magn Defl TV. 14.98 
6mm imGSAP 8 707 - 2 for $27.50; ‘or " x 
54 rolls a T 38 7V7 805 . 45 Cr Tubes Gtd Only Shipped 6Vin seaarems 
5Z3 ‘ 10 67 897 « Rae Via R'Exp i 
5 in/500V/50ma; PM USN 
. 28Vin/540Vout/250ma LN 2. 
AMGLO Electronic Flash : . XFMR 115V 60 Cyc Inpt 12&24Vin/275V/110ma PM...1.95 
Lamps Ss 


28Vin/250Vout/60ma...2 for 1.98 
Plate & Filament 12&24Vin/220V/100ma & 440V 

5804X100 W-Sec/15-32mfd.$13.50 

54R4X/200W -Sec/15-80mfd. 14.50 


200ma 
Te TERDRECURER <— Dbl VOLTASES a PE94A. Same Above NEW w Filtre 
IN23B, 2 $3.00; 10 $27 50 | Filaments for 12, 10° TV és 

48U4X /600WSec/80-200mfd 15.50 | D168391, Therm Compencator $2; 3/$5 | 5000VDC 5Ma(10KVasDbir) S 300 VDC/ oye Inverter GE 27Vin {15V/35A 
68R9M/200W-Se2/15-80mfd 14.50 0170396 HF pwr meas 90¢ 3 for $2.50 | 275ma rectified outot & fll's. 6.4V 10.3A, 5.4V out 485K 14.95 
2 ss a fs : iC Bulb Time Delay 90¢ 3 for $2.50 | 8A, 2.5V/3A, 5V/3A WECo Hypersil Core Oil- ARIAC 200C/860 Watt/C.135V 
78P9M /300W Sec/20-100mfd 13.50 | Vcristor 38C USN CW20259 2.98 | filled Herm Sid Rigid USN specs HVinsitd Sele, 15.98 

5 Tuning Meter thrucut 291bs Govt Cost $108, ONLY $12.95 











is Pay pon ec 98c 1000V/200ma, 6V/5A, 5V/6A_ Hadley Fully RECTIFIERS 
L 


HAYDON CLOCK an Csd SPECIA Encl. w/90V bias tap &I8V/.55A outpt.. 6.95 
MOTOR & SWITCH | 20KV Precision Resistor & Meter—20 Meg/ 20 SeOvCT (2bme CeaRUSH Ges Hivings a a8 / en tee 100 
Synchronous 6tol0V AC Me Met See Blt Cac ee Mie og | 6SOVCT/i75ma, 5V/3A, 6.3V/1.2A Csd HiVins b, 98e; 10 for $8.80 

‘“ 1.2 Ma DC Miniature DIPPER Meter 3.4) | JeffElec/Stancor 3.29 ae a 18Vin ee 
YNC IRPM/II5V ier ** s2.49 | 120 Ma RF Weston 3!.” B'Csd to 65Mc's 12.95 a peg vd ag 7 Pri 6-12-24. 115 Selen Full-Wave for Rel 
“a pie 300 Ma RF Weston 3!” B’Csd to 65 Mc’s 12.95 | VDC & 230VAC Univ Vib Xfmr Csd $2.29] Selen Full-Wave for Re ay! or 
10&40Ma 2in! HiDamping 4” Weston'2% 12.95 | 2 for ... $4.39; 10 for 19.98 oye —_ lg rated 39¢; 
MOTOR HOLT- 0-200 & 100-0-100 Microamp Twin MvtAN 2 2.95 Plate Transformers ' wr" lean Gabe 
ZER CABOT oop gy fl oath tales 3°96 | 2X330VCT/10ma(660VCT/10Ma) HV Csd 1.49 pots 
{HP/lor3ph/115 t 3.05 | !200VCT/300ma &18V/1A wnda Cad HV 6.95 | 19 a 

60cy /3 ee . : * 2:49 | 1800V/4ma USN Csd Alter/GE HiVins.. 3.29 . 
Sontag cont duty 2a 2 Hoy F 2100V/10ma Ced_HiVins STANCOR 3 98 es 
removed from gun | 2 C50 M N 9 | 3000V/10ma ChiTrans/WE. — HiVins. 4.50 
contro) *LN. $9.98 7 5000V/10ma (for Tube 2X 2x2) Cad 95 5. 
I? 7500V or _15000V’ Dbir/ 17.9 
1/40HP/1 or 3 ph/1I5V 60cy/3450 15 Volt AC 3'> 
RPM GE/Delco/Dieht w capacitor ° ae: 10800 VCT/.095A Csd RAYTHEON 19.95 LAMPS, PILOT LIGHTS 
Cont Dty shaft $3 2000r500V DC 1000 ohms/V 3'2” W.E. K Filament Transformers Tungar* Bulbs! Aviation Lots 
GE Snel SELSYNS w/data 24v 150 Volt AC 25-125cye 2'2”"Wste&GE a 2. sv 175A. 4V/16A 20KVins Cd $ 2 
or 110V/60cye oper Used Tested 150 Volt AC 25-125eye 3” Bkit oa 4. 2 2A HiVins (2X2) 69¢; 10/$5.98: 100/$49 ¢ 
PAIR (2) for ---$1.49 | 10000V DC I ma basic 32” B'Csd.... 3 SVCT 20A @100to!20Vin or vcr 200A @ 
360° 1-82 Bendix Autosyn 4.95 | 200-220-240Vinpt 10KV irs Ced Hmt Sid. $5.98 
e > —i9 +6DB Wstghs DB Mtr 3'2” B’Csd.. 9.95 | 5¥VCT @100 to 120Vin 10a er 10VCT/I10A @ Waroa PL 
a= om —_> Test Leads & Clips 8 ft Insul 30 amps 49¢ | 200-220-240Vinot H.V. ins Csd Hmt'sid $5 cB 4**Box 
is of As SWITCHES Test Leads Red & Bik ins! Prods HiQual 49¢ 95 47** Box 10 .50 NE2-Qty!00 3.98 
awe Micro, Mu BLOWERS—Cool that Tube! 5] 49°7Box 10. 60 NEIG/991, 25 


6.9 
12.9 
ey TF 40 CFM/28VACOC/LR Type $3.49 1.39 % 07 NE45/14W 2 
9 SB BH EB Toole, etc 100 CFM/12VACDC 5.95 | 6.3VCT/3A, 7.5V/6.5A Csd UTC S-69.... 3.49] $6/T4 15 NESI/NE20 07 

1.69 

1.9 

2.79 





ur ‘00 CFM /28VACDC 4.95 | 6.3VCT/4A (gud to 6.5A) Csd HIV 10 for | 1.39 Qty100 
PinPlungsrSPDTIOA,, eg 34 Xfmr 12 or 28V to 115VAC \ 6.3VCT/IA, 6.3VCT/2.5A Csd HiVins 100W /20V on TEL Stide lamps 
MicroSwPlungerSPDT/10A _69 250 CFM/28VA coc | Siones 8.95 | 12.6VCT/2A H'Sid HiVins 49; 2/ sinpeayer ‘0 poy ea iss 
s ngerSPNO/I0A .6 250 CFM 28/115V mr 0 Lt ene eee 
AiromHAH Phones snore $a‘33 | 150 CFM/1I0VACDC, Hvy Duty 7.95 CIRCULAR SLIDE RULE sess hgsiilath 
MicroSwRcllerSPNC/I0A., .£9 * 12” Equiv—Only 2',” Radiu 
ANGHToggleSPDT CA ..30e | , , ceramicons, Hi Q. Coders. so, | FULLY LAMINATED—PRINT STAYS ON—| | MICA CNDSRS—Lo Loss 
MicroSwPiungerSPNO "NC .59 | 2, 3.4.7, 5-7, 5. 10. II, 22, 29. 3, 43. 47. 2 | Multiply, Divide, Squares & Cubes & Roots. | -000Imfd CD Type9/1000V Test 20¢ 
Mu&MicroSwSPDTw/ .... .65 | ©. 75, 100, 120, 200, _1¢ = og 10 for | Logs & Decimal equiv. scale. Data & Case 98¢ | -006mfd CD Type 8/1000V Test 25 
MicroSw Button SPDT ‘69 | AMICONS “TAB” SPECIAL. Each 8¢; 10 for ‘Olmfd CD Type 4LS/1000VT 30 
MicroSwSPNC/30A uals “98 69¢; 100 for $4.98. ” RADIOSONDE AN /AMQ-1 03mfd CD 4LST/iKVTest...98¢ 
SwitehetteDPNOK NC i ; | 100 CFM NOVACDC ..... re ‘OOImfd SANG 2.5KVT 30¢ 
180 CFM 110VACDC ‘98 | 72.2 Mc Xmtr w/3A5 FM_HF ALL PARTS] .0006mfd 6KV CD 664-59H. .4.98 
WRITE FOR COMPLETE LISTING Orig Carton tess Batty NEW $4.49 | Write for Complete Mica Listing 


THAT'S ae A > THAT'S 
BUY BUY 


ArH TTOAmMoOM> 
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INDEX TO ADVERTISERS 








Acheson Colloids Corp 
Acme Electric Corp. 
Adams & Westlake (>. 
Advance Electric & Relay Co 
Aeronautical Communi at 
ment, Inc. ° 
Aerovox Corp. 
Aircraft Radio Sg 
Hen Co., — B. 


Equip- “aA 
38 


on Co., 

: Lansing Corp. 
American Chronoscope Corp. 
American Electrical Heater Co. 
American Phenolic Corp. 
American Smelting & ‘9 Ce. 
American & 
American 
Amperex Electronic 
Amperite Company 
Anchor Plastics Co. c. 
Anti-Corrosive Metal Products Co., 
Arkwright Finishing Co 
Arma Corporation 
Arnold Engineering Co. 
Astatic Corporation 
Audak Company 


if orp. 


Ine. 


tine Laboratories, Inc. 
& Williams 
Corporation 
Telephone Laboratorics 
Bendix Aviati 
ne 


« 
Ps 
Red. Bank Div. 
Bird & Co., Inc., Richard H. 
Birtcher Corporation 
Blaw-Knox Co. 
Boonton Radio Corp. 
t ee 
it Ce 
Co. 
Co. 


i Ine 
Burgess Battery 
Burnell & Co. 


Cambridee Thermic Corp. os 

Cannon Electric Development Co. 

Capitol odio pnetnneeing Institute 

Central Paper 

Centralab, 3 eo-8 nion 

Chicago Transformer, Div. 
Corp. 

Cinch Manufacturing Corp. 

Clarostat Mfg. Co., Ine. 
leveland Container Co. 

Sigmund 


Ine..14. 15, 
of Essex Wire 
16 


‘ondenser o. 
‘ontinental- pene oA Fibre 
‘ontinental Serew 
Cornell-Dubilier E in rk 
Cornish Wire Co. 
Ht. 


Co. 
Corp. 


Cross Co, 


Dano Electric 
Dial Light Co. 
Distillati Products, Ine. 
Dow Ce ng Corp. 
Driver-Harris Co. 
Dumont Electric Corp. 
Du Mont Laboratories, 


Co, 
of America 


% 
Inc., Allen B54, 149 


Eastern Air Devices, 

Kodak Co, 
Eisle gineering Co., 
Eitel- r Mee ullough, Inc 
a ntoreiens 9 Reactance Corp. 
E trument Co., 


Ine. 


Ine. 
Ine. 


EI-T 

Erie Resistor Corp. 
Fssex Wire Corp. ; 7 
Essex Wire Corp., R-B-M Div. 
Fairchild Camera & Instrument Corp. 
Federal Telephone & Radio — 
Ferranti Electric ne 

Fusite C Penncpoecd ithe 


Garrett ’ 
General Ce 
General Elec a 


Be Geo 


«& Steatite Corp. 
>. 
37, 129, 


c ai ‘ 

Electror I ° 3, ot, 
General Radio Ce 
Goodmans Industries 
Gramer Company 
Graphite Metallizing Corp. 


30, 31, 
Ltd. 


Hansen Mfg. Co., Ine. 
ardwick, Hindle, Ine. 
Instrument Co. 
w. ea 


Haydon 
Hewlett- 
Hexacon 
Holliston 
Hudson 


Mfg. 

Packard Co. 
Electric 
Mills, 

Wire Co... 


Illinois Condenser Co... 
Indiana Steel Products Co. 
Industrial Condenser Corp. 
Instrument Electronics 
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Instrument Kesistors Co. 
International Resistance Co 
Irvington Varnish & Insulator 
1-T-E Cireuit Breaker Co. 


Co. 


Jensen Manufac 
Johnson Compa 
Jones Div., Ho 


uring Co. 
ard B. Cinch Mfg. Corp. *% 
Kahle Engineering Co. 
Karp Metal Products Co., 
y Electric Co. 
Ke xg Swite hboard ‘é& Supply 
Kenyon Transformer Co., Inc. 
Kepco Laboratories, Inc. 
Kester Solder Co. 


Inc. 


Co 


Lampkin 
Lenkurt 
Linde 


Laboratories, In 
Electri« Co. 
Air Products Co. 


— — Company 
ett Laboratories, 
. eeomae Co. 
Mallory Ce., Ine., FP. R 
Manning, Maxwell & Moore, 
Marion Electrical Instrument 
nil Machine Co 
Co. 


Ine 


Ine 
Co 


co Instrument Co. 
Mic rocircuits 

Millen Mfg. 
Mines Equipm 
= rh ~ —~ 1 


*.. James 


ir PP: 
Mee ale = Lf a of ‘Ameria a 


National Company, Inc 

National Research Corp 
North American Philips 
Nothelfer ing 


Co., Ine 
Laboratories 


Ohmite Manufacturing Co. 
O'Neil-Irwin Mfg. 


Panoramic 
*aramount 
Park 
Patton- 
Perkin-Elmer 
Polarad Electronics Co. 
Potter Instrur Co., 
Precision Apparatus Co., 
Precision Paper Tube ( 
Premax Products, Div. 
Inc | 
Recording ea eee ’ e 
Progressive Mfg. Ce 9: 
Pyramid. Electric Co. 


Radio Products Inc 
P "ape r Tube \ orp. 
‘o., Ine. 


Chisholm-Ryder 


o 
Radio Corp. of America . 187, 
Radio Receptor Co., I 
Railway Express Ag 
Railway Express Rooney, 


Back ag 
15 179 

Air Express 
iv ‘ 

Rapidesign, Inc 

Rawson Electrical Instrument Co 

Raytheon Manufacturing Co. 

Reeves trument Corp. 

Revere Copper & Brass, 

Rex Kheostat Co. 

Richardson Company 

Roanwell Corporation 

Robinson Aviation, Inc. 

Rubicon Company 


Sangamo Electric Co. 
Schenectady Varnish Co., 
Scientific Electric, Div. 
gated Quenched Gap Co 
Shallcross Manufacturing 
Sigma Instruments, Inc. 
Sonotone eeee 
Sorensen 
Sprague Electric 
Stackpole Carbon 
Standard Piezo Co. 
Standard Pressed Steel Co 


Corru- 


Complete with 
and ogerating manual. 


20 Millivolts : 
Vertical Sensitivity 
PRECISION 
SERIES ES-500 
5’ OSCILLOSCOPE 


NET PRICE $] 49:5° 


light shield, calibrating screen 


Size 814 x 142 x 18”. 


© IMPORTANT FEATURES @ ¢ 


Wide Range High Sensitivity Vert. Amplifier 
Response to 1 Megacycle 

2 Megohms input resistance 

Vertical Input Step Attenuator. «x! 
Additional continuous vernier contro! 
Cathode follower input circuit 
Extended Range Horizontal Amplifier 
Response to .5MC. 42 meg. input res. stance 
Linear Multi-Vibrator Sweep Circuit 

10 cycles to 30 KC. Improved circuits 
assure unusual linearity thruout range 
Amplitude Controlled Synch. Selection 
“Z" Axis Modulation terminals 

Phasing Control 

Audio Monitoring phone 
access to Hor 


x10, x100. 


jacks 
and Vert. plates 
Light Shield and Calibrating Screen 
Removable and rotatable 

Tube Complement ! each type 6J5, 6AK5, 7N7, 
6X5, 2X2. 2 each type 7W7, SCPI1/A CR tube 
Fully Licensed under patents of A.T.&T. & WE 


PLUS many ‘’Precision” refinements that must be 
seen to be appreciated 


plus direct 





Standard Telephones & Cz 
Sterling Engine ag Co., 
Sterling Mfg. Co. 
Steward Mfg. Co., 
Struthers-Dunn, 

Superior Electric 
Superior Tube Co. 
Sylvania Electric 


a 
BK DVR em 


Sifaersnz 


wets 
ee ed 


Products, Inc 


See the new Precision 5” Oscilloscope and Series 
E-400 Sweep Signal Generator on display at lead- 
ing radio equipment distributors. Write for catalog 
fully describing the complete line of selected tes 
instruments for all phases of AM, FM, and TV. 








Technology ahaa Corp 
Tektronix, Ine : 
TEI Instrument Co., “Ine. 
Telechron, Incorporated 
Telemark Electronics Corp. 
Terminal Radio Corp. 
Thompson Corp., George 8. 
ordarson , . 
Titanium Alloy Mfg. 
Topflight Company 
Transradio, d, 
Triplett Electric ‘al Instrument 
Turner Company 


WISI WS IDE 


“Co. 


Co, 


PRECISION 


APPARATUS Inc. 
92-27 Horace Pistia Bivd. 
Elmhurst 10, N. Y. 


Export Division: 458 Broadway, N. Y. City, U.S. A 
E 


ables: MORHANEX 
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reproducers 


Microgroove pisces 
Standard pisces 
Vertical pisces 


The Standard by Which 
Others Are Judged 
and Valued 








It is futile to buy the most 

modern records, if you do not give 
them the very BEST pick-up to 
bring out their built-in excellence! 
There is so much in present-day 
discs, that even a mediocre pick-up 
is bound to bring something out of 
them. However, to obtain the fullest 
results of which these discs are cap- 
able, they must be reproduced with 
the finest reproducer for that pur- 
pose—the AUDAX. 
Remember, two singers may both 
be able to hit “high C” ... yet one 
will please the ear—the other not 
at all. There is much more than 
mere WIDE-RANGE to quality re- 
production. AUDAX reproducers de- 
liver not merely WIDE-RANGE, but 
also all vital factors essential to 
highest quality of musical perform- 
ance and unequalled 


EAR-ACCEPTABILITY 


Write for complimentary pamphlet on 
life of permanent points 


UDAK COMPANY 
900 Fifth Avenue 
New York 18, N. Y. 


“Creators of Fine Electronic- 
Acoustical Apparatus since 1915” 





Union Carbide & Carbon Corp. 
United-Carr Fastener Corp 
United Transformer Co. 


‘Varflex Corporation 
Vickers Electric Div., 

of the Sperry Cor 
Victoreen Instrument. Co... 


a Ine. 


Waldes Kohinoor, Inc. 

Ward Leonard Electric Co. 
Webster Electric 

Webster Spring Corp. 

Weller oy gd Co. 

Western E Co... 

w salenbbane. Elec tric Corp. 5, 
Wheeler Insulated Wire Co., Inc... 
White Dental Mfg. Co., 8. 38. 
Whitehead Stamping oo. 

Wilson Company, H. 

Worcester Pressed Stes Co.. 
Workshop Associates, Inc. 
Wrought Washer Mfg. Co. 


Zetka Television Tubes, Ine. 
Zophar Mills, Inc ‘ 
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TIME-TESTED 
REMOTE INSTRUMENTATION 
WITH THIS 


“Bendix Pacific 
SUB-MINIATURE 
TELEMETERING 
TRANSMITTER 


The Bendix-Pacific Model TXV-2A Trans- 
mitter for 209 to 227 
measures only 2” 


mc operation 
in diameter, 5%” in 
length and weighs .875 pounds. 

Engineered for precise remote instru- 
mentation on guided missiles, aircraft and 
for industrial uses, this new transmitter 
as well as all other Bendix-Pacific sub- 
miniature telemetering components are 
made to function accurately under ex- 
treme vibration and shock. 

Complete telemetering facilities are 
available at Bendix-Pacific. In addition to 
the manufacture and supply of compo- 
nents, they also include installation and 
application engineering, field operations, 
data reduction and engineering consulta- 
tion. Additional information on the TXV- 
2A Transmitter or other telemetering 
components or services is available upon 
request from qualified companies. 


Pacific Division 


“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALiFoRNia 


Eastern Engineering Office: 475 Fifth Ave., N. Y. 
TO MEASUZE -TO INDICATE -TO WARN-ATA DISTANCE 
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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RCA SPECIAL RED TUBES 
Minimum life = 10,000 hours? 


@ Another RCA First . . . these new 
Special Red Tubes are specifically 
designed for those industrial and 
commercial applications using small- 
type tubes but having rigid require- 
ments for reliability and long tube life. 

As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and resistance 
to vibration and impact. Their unique 
structural design makes them capable 
of withstanding shocks of 100 g for 
extended periods. Rigid processing 
and inspection controls provide these 


tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with 
precision designs account for their 
unusually close electrical tolerances. 


RCA Application Engineers will be 
pleased to co-operate with you in 
adapting RCA Special Red Tubes to 
your equipment. Write RCA Com- 
mercial Engineering, Section 42FR, 
Harrison, N. J. For RCA Special Red 
Tubes to be used as replacements in 
equipment now in use, see your local 


RCA TUBE DISTRIBUTOR. 


TUBE DEPARTMENT 


|) RADIO CORPORATION of AMERICA 


LO y 
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TABLE OF RECEIVING-TYPE COUNTERPARTS 


RCA Special Red Tubes can be used as replace- 
ments for their counterparts in equipment where 
long life, rigid construction, extreme uniformity, 
and ex 


SEND FOR FREE 
BULLETIN— Booklet 
SRB-1002 provides 
complete data on 
RCA Special Red 
Tubes. For your 

copy write to RCA, 
Commercial . 
Engineering, Sectign 
42FR, Harrisoo, Na J. 


HARRISON. WN. J. 
. 








